


ELECTROSURGICAL EXCISIONAL 
BIOPSY" 
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The use of an electrostrgical machine imp s on the 
tics which can be s: y used. Choice o e made with full o 
eration of the dar of using electric esence of explosive 










ASSOSs 














re so explosive in 





as ethyleue, cyclopropae a! ether, « 
1at they should never be used with electro-surgery- Sther, while 4 
sence of proper precautions, can be used with reasonable safety by the 
if the patient's head and the anaesthetist ane separated from ths op~ 
y moist drapes, if the operating room is continuously ventilated, and 
© prevent spillage and to immediately remove empty ether cans. 




























tics are 





scognized, of course, that a]1 commonly used inhalant anaes 
especially so when used with oxygen. Therefore, caution is advised 
“comparatively safe" gasses as nitrous oxide and chloroform are used: 





sant of even the slightest degree of inflammability should be used when there 
communication between the operating field and the respiratory passages- 


@ present day techniques for administering spinal, intra-muscular, oral and reotal 
sesthetios, together with the safer gasses, the surgeon has a wide choice from which 
2 sgloct en appropriate anaesthesia for any electrosurgical procedure. 



















Connecting and Operating 
INSTRUCTIONS 


FOR 
MODEL "0-3" Zw 
ELECTROSURGICAL UNIT 
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- PREPARATION FOR SU 








\ Steriligation. .\.) 5) ys eisite eee 6 
si Connections. |... </.Ja) sn. ieee ae 6 
\ Applying indifferent electrode... . . 6 
Setting the controls 
IV. 


V. GENERAL PRECAUTIONS 





! ‘The -Anésthotichs) 5) 2).) alee eee 8 
| Grounding Unit 2s /jeenne eee 8 
| Checking cords and connections .... . 8 
‘eo Prevention of high-frequency 
: skin burns). 5...) Ck 8 
} ‘ Prevention of burns resulting from 
: 6 accidental ignition of inflam- 
Mable fluids"... ./saeu een | 
Vis (SERVICE \NOTES., 7/055, . 0s 4) chee id 





READ THESE INSTRUCTIONS CAREFULLY BEFORE ATTEMPTING 
T0 SET UP OR USE THE MACHINE. OBSERVE ALL GENERAL 
PRECAUTIONS SET FORTH IN SECTION V. 


< Ae WEBEL YEGD PLARSHEINC. 


CINCINNATI 2, OHIO 

















Instructions for Connectin 

















doubt, call 
correct vo 
line should b 
the voltage should be 
load ( ting 
selector tech on 
at 100). 










FOOTSWITCH CONNECTION 









The footswitch receptacle 1s locatec 
gide the supply cable receptacle in the b 
the footswitch bin (see picture belov 
connecting plug of the footswitch cord 1 
so that there ts no possibility of confusing 
supply cable and footswitch connectio 











BIN FOR FOOTSWITCH AND HOOKS 
FOR SUPPLY CABLE 


When it is necessary to 
move the Bovie from place to 
place, it is not necessary to 
disconnect the footswitch and 
supply cable from themachine. 
Simply slip the footswitch 
and cord into the bin in the 
pack of the cabinet, dis- 
connect the supply cable from 
the wall plug and coil itover 
the hooks which are provided 
on the back panel of the unit. 
(See illustration at left.) 


th black washers) in the 
back are for the pur- 


g and Operating the Model "O-3" Bovie 


()) 
SETTING UP THE APPARATUS 





























INSTRUCTIONS FOR GROUNDING CABINET 








EXAMPLE 1. - SINGLE 
RECEPTACLE WITH GROUND 


outlet 
round. 





Remove one of th 
the outlet pl 












EXAMPLE 2. - DOUBLE 
RECEPTACLE WITH GROUND 


y of plugging in 
lug. Remove the 
Lip it through the ring 


Shay ee tia a ase * 


oe ee 


| onal ea al 




































that 
conne’ 
green lead, 





EXAMPLE 3. - OUTLET 
RECEPTACLE WITHOUT GROUND 
S—ourietneceptacl® ye 4t {5 1 pate 














paint and into metal, Then ¢ ect the other 
Pasnor the long wire to the green lead, a6 il- 
lustrated. 


ADJUSTING SPARK GAPS 


Piring of the gaps may be observed through 
the glass window, Imuediately above each Boh is 
wre adjustment knob. Turning the knob clockwise 
its .es the gap; counter-clockwise opens the gap. 


As the quality of the current is dependent 
on spark-gaP adjustment, it is essential that 
this operation be accurately and properly per— 
formed. There 15 nothing difficult about the gap 
adjustment -- on the contrary, it is a rather 
simple procedure ~~ put it must be done just 
right to insure satisfactory performance. 


TO ADJUST GAPS, first move Selector Switch 
to efther the "Cut" or “igoagulate" position. 
Step on foot. switch tostart current flow through 
gaps. Then look at the gaps through observation 
window. If any of the gaps are not. firing, turn 
the proper adjusting ymob (or knobs) counter- 
clockwise to open the gaps slightly until all 
start to fire. It 1s essential that all gaps be 
firing prior to adjustment . 


1 - after all gaps are 
firing, close each 
gap by. turning the 
ymob clockwise until 
gap stops firing 
and no spark is seen 
when looking through 
the window, (being 
sure your eye 1S 
carefully aligned 
with the gap). Close 
all gaps in this 
manner. 


2 - Starting with the 
left knob, slowly 
turn it counter- 
clockwise until you 
see the gap start 
to spark, THENSTOP. 
=--- and note posi— 

tion of small white 

dot on knob. 


































observer's eye be 
e  Ssparkti 
re bene ay is to 
ving tr ead laterally in 
op at the point where Tieng 
ne arc that takes place is 
ewed from even a moderate 
rst sparking in the 
subsequent one turn 
ment must be made. 








the gap adjustment 
before operations are 
11, under ordinary 
justment over quite a 
ghtly out of adjust- 
or jolted, 
formance we 

ch day be= 








ed, intensity of the 
pear about the same to 
i gap appears: to fire 
han the others, it probably 
been opened enough and 
accordance 


When ¢' 
arc in each 
the eye. fa 
with less_inte 
means that it 2b 
should be comp 
with the above in 















If any onegap f ly orsputters, 
at the gap needs readju 


it very likely 
ment because it has been opened too wide. 





With the gaps properly adjusted ‘you will 
hardly hear the arcthat takes place when current 
4s on. (Don’t confuse the 60 cycle transformer 
hum with the nigh pitched hissing note of the 
arc.) If one or more of the gaps are opened toc 
wide, or if they are adjusted improperly 80 that 
ne takes most of the load, there will be a de 
cided sputtering in that one gap (or all gaps 
if all are open too much). The sputter can b 
seen and its crackling sound is distinctly heard 
A single sputter at rare intervals is of no con 
sequence, but 4f neard often or continuous} 
all gaps should be correctly adjusted. 


We have elaborated on this spark-gapadJus’ 
ment, not because it is difficult or complicate 
put rather on account ofits relative importanc 
Correct gap adjustment is essential to sati 
factory operation, particularly of the cutt! 
current. If the machine seems to lack cute: 
power -— if it cuts slowly -- or 4f there is ¢ 
cessive amount of dehydrated tissue on edges 
the wound -- these are sure signs that the & 
are not in adjustment and they should be prope 
set before further use. 


Remember these 
simple instructions: 


HAVE ALL GAPS FIRING BEFORE T! 
ADJUSTMENT IS STARTED 


HAVE THE EYE LINED UP DIRECTLY WITH SPA 
SURFACE and catch the point where firing 
begins. This is a critical factor inthe ac 
ment. You must see the very first twink 
then open the gap one full counter-clo 
turn from the point where tiring was fir 
served. 


ADJUST ALL GAPS EACH DAY BEE 
WORK IS STARTED 


These Bovie gaps incorporate a 
tented, self-compensat ing feature which 
their continuous, satisfactory operatl 
consistent performance. When properly a 








IF UNABLE TO MAKE GAPS FIRE 





tswi 





ch, ar 





















For Si 





SELECTOR SWITCH 
election of Type of 





FOOTSWITCH 


Current Desired 








TERMINALS 


¢ront of 
on the 
rtion of 













With the 6 
this posit: 
turned off. 


EPILATE 


ACTIVE 


onIVE ELECTRODE is 
nN 70 BLTHER 
‘TERMINALS - 





gery requiring 
of coagulation P 


POWER CONTROL 
me active | rating erectrode) ys connect® 
pitner of she THO square ecepractes ma 
me power control {glocated onthe left side wactive" © electrode Trminals are 
of the control panel, when facing the unit, nectea together 3o that both deliver vhs 
provides for stepless control of the strength of gurrent, allowing two different operating 
delivered to the operating, electrode trodes to be connected gimul taneously > 
when the footswitch 1S depressed. The gradua~ the course of an operation, the surgeon can P 
‘tions shown on the dial are relative measure up the in rument @ red at that mo ent. _ 
of the poner output. Ware" electrode 1S piaced in, the instru 
cies ya ceed remembered that ne 
electrode 18 Tot" when the footswiten 
pressed therefore, care must be taken, 
Peach it wnils the aener electrode $8 8° ng v 
pILOT LIGHT 
There 18 NO danger of {mproper conne 
located in the upper to the outiet terminals pecause pa 
‘The neon electrode cord ha! round plus» and 
Siectrode cords have square Pluss: bY 
{it the square peceptac 


_ phot Light, ii 
the 
d when 


control panel. e 
the ne is s6t on 


machi 
Aguiting” oF plugs will not 


vice versa. 
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ELECTROSURGICAL ACCESSORIES (Continued) 





DETACHED RETINA ACCESSORIES 








’ Bovie and the 
chment current 


The follow- 





NOTE: The scalpel circuit of the Model “AG 
Davis-Bovie units provides a special Retinal De| 
with the Hemostatic Control Switch set on No. 4 
ing electrodes are available for this technic 























No. 7512 Six-point Detached Retina Elec 

trode on insulated, flexible ex- 

tension shank. . becod $5.00 
No, 7613 One-point Detached Retina Elec- 

trode on insulated, flexible 

tension shank........ 
No. 7516 Right-angle testing needle $1.50 
No. 7518 Two-point Schoenberg hook beite $2.50 
No. 7519 Adaptor with connecting cord a: 

chuck handle . . . begot $17.50 


AG”’ BOVII 





NOTE: WITH BOVIES OTHER THAN THE MODEL * 
AND THE DAVIS-BOVIE, IT IS NECESSARY TO U: CIAL, 
CURRENT ADAPTOR BECAUSE THE UNITS THEMSELVES DO 
NOT PROVIDE THE APPROPRIATE CURRENT FOR DETACHED 
RETINA, THIS ADAPTOR IS AVAILABLE AS A PART OF THE 
DETACHED RETINA KIT DETAILED BELOW. 


DETACHED RETINA KIT 


(Mlustrated Above) 












No. 7520 Detached Retina Kit for performing 
Retinal Detachment technic with 
Portable, Intermediate, Universal 
and Mobile Bovie Units, consisting 
of the following items in keratol- 
covered case: 


No. 7520 Complete Kit....--+++++-++' bedom $35.00 


1 = Instruction sheet 

1 ~ Adaptor with connecting cord and chuck handle 

1 ~ Spare chuck handle sleeve 

1 ~ Two-point Schoenberg hook 

1 ~ Right-angle testing needle 

2 ~ Single-point electrode with insulated flexible shanks 
4 ~ Six-point electrode with insulated, flexible shank 











—_——_——————] 
| TUBE REPLACEMENTS | 








upon Di 
¢ for each 








T spar SIS | 
SPARK GAP REPLACEM NTS 












Repairs on andled 



























When pa s in need of rep! en 
us the moc r of the Bovie Unit, w 
order t » ship the proper a 
on the plan stated bel gaps can be returned in the 
ne shipping container 
List Price *Credit for 
of New Returnof Cost 
jembly Old As’r xchange 
ap CUTTING Gap 
ly (for Model AG 
Bovie Unit) $115.00 00 $20.00 
4-Gap TING 
Assembly (for D: 
Bovie, Intermediate, 
Universal, 4-Gap Por- 
table, Mobile Bovie) . 75.00 60,00 15.00 
3-Gap CUTTING Assem- 
bly (for 3-Gap Portable, 
and Junior Bovie).... - 52.50 40.00 12,50 
3-Gap COAGULATING 
Gap Assembly (for Davis 
-Bovie and Coagulator) . 35.00 25,00 10.00 





* When the new gaps are sent out,a charge representing the com~- 
plete cost is made. When old gaps are returned, a credit is 
issued, leaving only the net replacement charge as shown above. 





PRICES LISTED ABOVE DO NOT INCLUDE PARCEL -POST 
CHARGES. 





All prices ore F. 0. B, Factory, Cincinnati, Ohio 


February, 1949 





Moulded Bakelite 
ipulation. 6” 
ing and sterilization. 
Bovie attachment plug 


No. 2 






























































2005 2006 

WEIGHT, 12” wide, approx. 

‘ag, ft to roll, “Gauge, .007"" . « 
WEIGHT, 12’’ wide, approx. 

g. ft. to roll, Gauge, .01' weeeee lite $2.75 


METAL ROLLER 
for smoothing out diathermy metal electrodes 
Book No, 2004 .+ effet $1.50 


(8-1/2""). Moulded bakelite handpiece. Screw on tip. Complete 


One-piece shell, stainless, rust- with 6’ rubber-covered cord and Bovie attachment plug. 

proof alloy treadle. Rubber feet cy a ae 
to prevent slipping on floor. Elec~  N® 3490 -.--- . z 

trical parts completely insulated, A a 
shockproof. Will not short on wet D 

floors. Complete with 8 ft, rubber OFFSET GRIP FOR LONG CHUCK 

covered cord and attachment plug. 


oso oad oe ae escor $12.00 


DOUBLE-TREADLE FOOTSWITCH 


For use with Model’AG"and Davis- 
Bovie Electrosurgical Units. One- 
piece shell, stainless, rustproof = 
alloy treadles, Rubber feet to pre- 
vent slipping on floor. Completely 
Insulated, shockproof. Will not 
short on wet floors. Complete with 


eland $2.75 








LONG CHUCK TYPE HANDLE 












9 ft, rubber-covered cord and 3- © 
prong attachment plug, PARTS FOR CHUCK HANDLES 
POMS esses seas + equal $25.00 

No. 2177 SPECIAL DOUBLE _TREADLE No. 3429 SPARE CHUCK TIP for long chuck 


“AG” BOVIE. handle mel 
Cord has twist-lock plug for use 
with “AG” Bovie............ equom $25.00 No. 2073A BAKELITE SLEEVE for sm 


CONNECTING. CORDS (ure 2 “t PE bance felao 1.65 
Patient (indifferent) Cord 


No. 2073.8 CHUCK (Spring brass tubing for 
sleeve) foura $1.35 


No. 2073-C CHUCK TIGHTENER (for 
small handle). . . fueat 91,35 


EPILATION NEEDLE, ADAPTOR AND CHUCK HANDLE 


A. Si footentten to machine and place it 
meen’ spot for the surgeon. (/ C) 


Sterilized control handles ‘ 
the controls and give the~ 















Saeerociithan an fo. 2112 Maptor x 
No, 2111 Epilation Needle, Angulated opt $27 
ting electrodes into t. No, 2112 Epilation Adaptor with chuck 


osening the chuck to rc handle. (Reduces power output 


3 eae peresolivy for precise power settings) epon $17.50 
~~. tthe other ent 


= r J of machines—___ — 


i. ‘tory, Gacinnati, Ohio 





February, 1949 
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bus 

ane) As © et? 

eS 20 ct O soy 
09 ee AN 

san gant ANH 
an 





Charl 
mo ayoroet 
3S 


so 


g 9209 PE ge WNT, 
poe be 30) WE 01% > 





For indirect work under mirror. 
No. 4114” Tatlin’ / oleae eens 


‘SPECIAL LONG-SHAFT ELECTRODES WITH OFFSET HANDLE 
For larnygeal, Bronchial, Esophageal or Proctologic Use 














No. 2930 Handle with angle bend to accomo- 
date all shafts illustrated. Com- f 
jlete with attached connecting cor: 
and Bovie IGE s)oteieibiaee oct friol $7.50 
No. 2931 6” shaft, with tip 1, 2, 3, 4 or 5 
(Specify tip) 
No, 2932 9” shaft, with tip 1, 2, 3, 4 or 5 
(Specity tp) siaierots cistron ann frior $4.50 
No. 2933 12’ shaft, with tip 1, 2, 3, 4 or 5 





friom  $4,00 


(Spaciiyip):/aiavat sic oss frios $5.00 
No. 2934 15’’ shaft, with tip 1, 2, 3,4o0r5 
(Specify tip)... frit $5.50 







No, 2935 18” shaft, with tip 1, 2, 3, 4 or 
(Specify tip)... 2... 
No, 2936 24” shaft, with tip 1, 2, 
(Specify tip) 





$6.00 
$6.50 


(Specify Standard or Convertible) 

No. 2139 Loop for 24 Fr. Ele 
#12 (.012” wire), . 

No. 2140 Loop for 24 Fr. Electr: 
#15 (.015"" wire) 


ctrotome, Size 
on _ awacy $5.50 









Bag ne aes ect eee awbel $5.50 
No. 2141 Loop for 28 Electrotome, Size 
naan #12 (O12 ia ar ame aweup $5.50 
No. 2142 . ‘trotome, Size 
MAO) sires idly awdde $5.50 


ee te \ ELUIK EVACUATOR 


No, 2170 Elk Evacuator 


axeol $7.50 









enigm $12.50 


AM prices are ¥. 0. 8, Factory, 


aT —— 
















Wo. 2172 Tur ate! 
No. 2172 TURBINATE ELECTROD 


INTRA-PLEURAL PNEUMOLYSIS OP 
FOR CUTTING ADHESIONS IN 


iti | 
=— | 


(Partial view; complete set listed below.) || 


Dr. Julian A. Moore’s INTRATHORACIC OPERATING INSI 
MENTS, complete set consisting of: 1 straight die, 1 ‘u 
handle, 1 point, 2 blades, 1 ball,2 flexible cannulae, 1 


high-frequency cords with attachment Plugs, comple 
wooden carrying case. 
No. 7600 






















- 7603 Dr. Moore’s Improved Thoracos: 
with light cord and one spare lamp agult § 


SPARE LAMP FOR ABOVE. ,.... 


INDIVIDUAL PRICES 


Dr-Moore’s Intrathoracie Operating Instruments 


agsel 











No. 7612 Straight Handle and Cord ., , + afeap 

No. 7613 Curved Handle and Cord, || °° ++ agulo 

No. 7614 Flexible Cannulae , ae + ahiml 

No. 7615 Trocar,..,..,. + ajult 

No. 7616 Ball electrodes. »  akand 

No. 7617 Point electrodes oe « alami 

No. 7618 Blade electrode, | | Re ++ amour 

No, 7619 Wooden carrying case. ,, ++ aecul 1. 
No, 7620 Pneumolysis Cord with fitting for ’ 

handle and Bovie attachment plug. apurt 3.00 
ee 
Gocinnati, Ohio 


5A 













CURRENT FLOWS BETWEEN 
NEEDLES ONLY 


COAGULU LEADS CONNECT TO 


UNIT 


NEEDLE PUNGTURES 


In recent years there has been a steadily 

7 Increasing use of the so-called biterminal coag- 

ulation electrodes. In these instruments there 

e gre two needles or points, each connected to one 

of the terminals of the Bovie. No indifferent 

4 electrode is used as the two points are each, in 

ae,’ effect, active electrodes. Coagulation takes 

place only between and around the two needles. 

Waile made in a variety of designs, the tonsil, 

cervical, and turbinate electrodes, as illustrat- 
ed, are the ones most extensively used. 


BITRRMINAL TONSIL ELEOTRODE 


SITERMIBAL TURBIMATE ELECTRODE 


Only a small amount of power is required 
ee masereica ible et as the current 
iy Bsu8 ing between and 

immediately around the needles. 


Eytreme care 

Bae taken to nee Pe so of pert 
between points or a breakd: 

the fandie wil not occur, a seipe 


ial 








SPECIAL TECHNIQUES 


COAGULATION WITH BITERMINAL 
ELECTRODES 





n depending on 
tation. 





EPILATION 


The Model "0-5" Bovis 
incorporates a special 


x 
ra ar Af circuit for 


Selector switch should be 
set on "epilate" and the 
standard chuck plugged in- 
to either of the active 
Ww electrode receptacles. It 
4s advisable to use the 
convenient 5" x 7" in= 
active electrode. The pa- 
tient merely places her 
nand on the electrode and 
then rests the weight of her body on the hand to 
insure good contact. Power control settings will 
vary between 40 and 60 depending on depth of the 
follicle and diameter of the hair. 





The special angulated epilationneedie will easily 
slip into the follicle under magnification for. good 
visability, The needle should ‘be inserted into the 
follicle for adistance of about 3/8" andthe foot= 
switch depressed for about twoseconds, Frequently 
the hairwill slipout when theneedle iswithdrawn , 
or it may need slight traction with forceps. 


Using the above procedure the physician can 
remove 80 to 100 hairs per hour, It 18 advisable 
not to work in too small an area at any one time 
to reduce the possibility of scar formation. 








THE ANESTHETIC 





Most proced 
thetic other th Aa: noul eneral 
tic be nec e ider the 
fons to follow. 
The use of a 
me 
thetics which can be 
anesthesia should be 
of the danger of u 
presence of expl 


The best rule 
anesthetics; and it 
all commonly used inhalant a 
flammable -- especially sowhen us 

With present-day techniques 
spinal, intramuscular, © a 
tics, the surgeon or ai 
choice from which to sel 
esthesia for any electrosurg 

Even so, some surgeo 
consider nitrous oxide safe 
ating field is remote fr re 
Sages; or, even chance ether 
method with such precautions as continuous 
fiation of the operating room, moist 
separating the patient’s head and the an 
‘ist from the operating field, exercise of care 
to avoid any spillage and prompt removal of 
empty ether cans from the room. It goes without 
saying, of course, that no inhalent of even the 
slightest degree of inflammability should be 
used if there is or can accidentally be any com— 
munication between the operating field and the 
respiratory system. 


GROUNDING UNIT 


Be sure that the unit is grounded in ac- 
cordance with grounding instructions given in 
Section I. Otherwise, there is a possibility of 
shock to patient or operator -~ remote but real. 


CHECKING CORDS, CONNECTIONS 


__ It is important that all cords and plugs be 
_ frequently checked for breaks in insulation or 

electrical contact. When plugs are pulled out of 
ptacles, grasp the plug, not the cord. 
img on the cords may pull soldered connec: 











































1 requirevery little servicing 
nt the normal wear on the 


* exposure to ultraviolet 
f the rubber insula— 


Y) 
GENERAL PRECAUTIONS 
































































PREVENTION OF HIGH-FREQUENCY 
SKIN BURNS 





PREVENTION OF BURNS RESULTING 
FROM ACCIDENTAL IGNITION OF 
INFLAMMABLE FLUIDS 


inflammable flui 
or ether, is used to cle 
tory to y, it is 
that there is a possibilit, 
or ret ual liquid by a 
When inflamn 










When a) 















are 





allow sufficient wvaporation 
and be sure that drap cover1 
clothing, , surround in; re) 

ad not satur the 





oughly 4: 





ON PAGE 10 





(WI) 
SERVICE NOTES 


ad just- 
ald not 
> normal 


pitted so that they cannot be accurate 
ed. If gaps are properly 

occur oftener than every few 
usage. 


When 1t 1s necessary to replace gaps, your 
Jocal Liebel-Flarsheim salesman, or the fact 
Should be contacted. A factory rebuilt 
gaps will besent toyou with complete instruct! 
for replacing the old gap assembly. Tne old gap 
agsembly should be returned to your dealer, ma 
the factory, in the shipping container in nae 
the new gaps were received. ‘There ie a nomina 
charge for this replacement service. 
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elect vi 
ne following tyP 











gical 
CUTTING ELECTRODES 
SS —— —_=$—==O — SO 
Needle Loops: 





Straight Blade 


Conization Electrode 
COAGULATION ELECTRODES 


By ae ——— ———O ——— 
Needle 


hould sot 
Ball 


ager normal Straight Rod 


gave, your 
the factory, 
miit set of 

jostructices 

Tne o1¢ aD Curved Rod Disc 
, desler, oF 
‘ear in which | 

fg 3 nominal ik ee nevt page for Special Electrodes 


Angulated Blade 
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SPECIAL ELECTRODES 




















= ae) 
WO. 1 

—_S= we 
hing ee 











Handle ae 
Tips, 1, 4, and 5, 
CURVED LARYNGEAL ELECTRODE EPILATION NEEDLE 
For indirect work under mirror. 
CAUTION 





CAUTION: This Bovie Electrosurgical 
Unit is sold only for use by qualified 
physicians and surgeons. The obser- 
vance of safe and established medical 
practices 1s essential to its proper 
use, otherwise there are possibilities 


of injury to patients or operators. 

















LBP TOM mx, 





Instructions for Connecting and Operating 


THE IMPROVED 
DAVIS-BOVIE ELECTRO-SURGICAL UNIT 











READ THESE INSTRUCT IONS CARE- 
FULLY BEFORE ATTEMPTING TO USE 
THE MACHINE. SPARK GAP ADJUST- 
MENT IS THE MOST IMPORT ANT FAC- 
TOR IN PREPARING THE DAVIS-BOVIE 
FOR SERVICE. ADJUST GAPS CARE- 
FULLY AS OUTLINED ON PAGE 4 
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General Description 
Sterilizable Instrument Rack 
Sterilizable Handles 





To Place Machine in Operation 


Connect Foot Switch and Supply Cable 4 
Adjust Spark Gaps 4 
If Unable to Make Gaps Fire 5 
Indifferent Electrode 6 
Power Settings 6 
Notes on Cutting Power 7 


Hemostatic Effect of Cutting Current 5 


ulation and Desiccation 9 
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Liebel-Flarsheim Co. 
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Instructions for Connecting and Operating 
The Improved Davis-Bovie Electro-Surgical Unit 








After uncrating the apparatus we suggest check- CUTTING currents, the other an entirely differs 
Fe to cecniss With the accompanying “Accessory type of current for COAGULATION, DESICCA, 
me Noise thab all itemuiare duly sseeved, All ne ON and FULGURATION, 44) two circuits 
osorics and the sterilizable instrument rack are are electrically independent, but by means of an elec. 


packed in the sub, cabinet, (ro-magnetic current selector, controlled by @ double. 
treadle foot switch, either current can be instantly 
connected to the outlet terminals and through these 

either cur. 
rent to the instrument, simply press Proper pedal on 
double treadle foot swite | The LEFT hand treadle 
controls the CUTTING current, the RIGHT hand 
treadle the COAGULATING current, For conven- 
tence we will refer to these two Parts of the machine 


Unless otherwise marked on rating plate (at 
back of cabinet) this machine is for operation on to the operating electrodes, ‘To anaes 
15 volts 60 cycles alternating current, Consult your 
electrician and make Sure correct current is used, 
Have fuses of adequate Capacity installed on the line 
before turning on the machine. 





General Description as the “Cutting Section” and the “Coagulation 
i 9 F <a Section.” 
The Improved Davis-Bovie Electro-Surgical Unit ae 
is a single cabinet containing two entirely separate Facing the cabinet, the Cutting Section With its 
electrical circuits, One delivers high frequency Power control lever and spark gap adjusting knobs 
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is at the left. The Coagulation Section, with its 
single power control lever and fixed spark gap is at 
the right. 


At front center on top panel is the “Main Switch” 
for turning the machine on and off, 


Immediately above the “Main Switch” is a con- 
trol designated “Hemostatic Effect of Cutting Cur- 
rent,” which governs the degree of hemostasis (de- 
hydration) produced by the cutting current on the 
wound edges. Carefully study separate section relat- 
ting to the use of this control. 


Below, on the front panel is a pilot light which 
glows whenever unit is connected and Main Switch 
turned on, showing the machine is ready for use, 
but no high frequency current is generated until foot 
switch is depressed. 


Immediately above the pilot light are four high 
frequency current connections of the plug-in type. 
The inactive (indifferent) electrode is connected to 
the single terminal, at left, marked “Patient.” The 
active (operating) electrodes are connected to any of 
the three terminals marked “Electrodes.” These 


ACTIVE ELECTRODE 15 
CONNECT EDTO ANY OF THESE 
TERMINALS, ALL DELIVER THE 
SAME CURRENT. 


70 INDIFFERENT PLATE 





terminals are in multiple and all deliver the same 
current. ‘Three are provided so that up to three 


ee 





General Description 


On the back of 
the electrical current 
for the foot switch, 


the cabinet are connections for 


(marked “Supply Plug”) and 


On cach front corner of the sub-cabinet are small 
metal brackets for supporting the sterilizable instruc 
ment rack which can be mounted at either corner 
to best suit the operator's convenience, 


STERILIZABLE 
HANDLE. 





Sterilizable Instrument Rack consists of four 
separate pieces, the rack proper and three sections of 
supporting standard, two straight sections and one 
curved at each end. When used for major surgery 
this entire rack assembly may be sterilized by boiling 
or auto-claving and fastened to the machine, ‘The 
curved section should be inserted in bracket and 
fastened with set screw. If the instrument rack is 
too high for convenience with both straight sections 
in place, leave off one length, or both. 


Sterilizable Handles are provided for the three 
control levers. They are locked in the levers by 
turning cach two or three times in a clockwise 


direction, screwing it in place. 












‘Ac the back of the sub-cabinet is a sp 
ent that is convenient for storing 
switch and supply cable. 


To Place Machine in ( 
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reps be carried out 
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—Connect Foot Switch and Supply 


Be sure your electrical current is of the pro} 








and frequenc 





1 IF UNABLE 7 























plate at bi gaps be firing ‘ 
signed for operation on 1 les, alterna TO MAKE ALL EE FOLLOW 
ting current. Special models for operation on other ; SECTION 

iiternating currents are so marked on the rat 

plate. When only direct current is available a rotary heer alliage 

Converter must be used, Make sure the fuses on we firing, take each ATYPICAL GAP 
your supply line are heavy enough to carry the ma individual gap (for ADJUSTMENT 
thine in addition to any other load on the line at the example, start at 

same time. Refer to the rating plate on back of cabi erotaeas mene 1 





uur machine right), carefully 





net for current (amperes) of y 
align your eye with 


2—Turn Main Switch to “On” Position. GAP FIRING 
the gap being ad 





justed ane 





3—Adjust Cutting Section Spark Gaps as 
follows: Cutting section spark g 
glass window at the left. Firing of the 
Sbserved through the window. Immediately above 


the window is a hinged cover 


aps are below the 
: 2—Turn its ad. 





aps may be 
: justment knob 


CLOCKWISE un 





which when turned 


Each til it stops firing 


back, exposes the four gap adjustment knobs u 
Knob governs the adjustment of the individual gap Then— 
below it. Turning the knob clockwise closes the oes \ 
gap; counter-clockwise opens the gap. se ey 

knob ER- 

CLOCKWISE un- GAPSTARTS 


TO SPARK 
= 

/ ttt 

small white dot on ( , 4 


knob. \ 4 
ONE FULLTURN 
ADJUSTSGAP 


til you see the 





p 
start to spark 
THEN STOP!— 
and note position of 

















g—From the point 
where continuous 
sparking was first observed, TURN KNOB COUN. 
TER-CLOCKWISE ONE FULL TURN, which 


will put that particular gap in proper adjustment. ; 





The four Circles in the above illustration indicate the Spark. Ga 
Fie eat Cites it (Re tiocad Cover ie shown tm raised posited. 


ADJUST ALL GAPS IN THIS MANNER 
As the quality and performance of the cutting 
current is dependent on accurate gap adjustment, it 


It is important that the observer's eye be lined up 
is essential that this operation be properly performed. directly with sparking surface on gap being adjusted. 








There is nothing difficult about this gap adjustment The best way is to close one eye, and move the head 
—on the contrary, it is a very simple procedure that laterally in front of the gap to the point where firing 
requires only a few seconds—but it must be done seems most intense, The arc that takes place is 


ed from even a moderate 





tight to insure satisfactory operation of the cutting quite small and, if v 
current. angle, you may not sce the first sparking in the gap, 








point the subsequent one turn counter- 
Jjustment must be made. 


from which 


clockwise a 


For safety, the gap adjustments should be made 

‘ch aime before an operation is started. While the 
cach Oi under ordinary conditions, retain their ad- 
s2P wc over quite a period of time, if the machine 
aemved around or jolted they may get slightly out 
Ss mijusument and for safety and assurance of satis- 
performance we recommend a complete gap 


factory é 
idjustment cach time before starting to work. 


When correctly adjusted, intensity of the are in 
each gap should appear about the same to the eye. 
Ifa particular gap appears to fire with less intensity 
than the others, it probably means that it has not 
opened enough and should be completely read- 


been f i 
| in accordance with above instructions. 


justed 


If any one gap fires irregularly or sputters, it very 
likely means that the gap needs readjustment because 
it has been opened too wide. If one or more of the 
gaps are opened too wide, or if they are adjusted im- 
properly so that one takes most of the load, there 
will be a decided sputtering in that one gap (or all 
gaps, if all are opened too much). The sputter can 
be seen and its crackling sound distinctly heard. A 
single sputter at rare intervals is of no consequence, 
but if heard often or continuously, all gaps should be 
correctly adjusted. 


We have elaborated on this spark gap adjust- 
ment, not because it is difficult or complicated, but 
rather on account of its relative importance. Correct 
gap adjustment is essential to satisfactory operation 
of the cutting currents. If the machine seems to Jack 
cutting power—if it cuts slowly—these are sure signs 
that the gaps are not in adjustment and they should 
be properly set before further use. 


Remember these simple instructions: 


CERVICAL CONIZATION TECHNIQUE 
































Adjusting Gaps 


ADJUST ALL GAPS EACH DAY BEF 
WORK IS STARTED. ‘oe 


_These Bovie gaps incorporate a unique, patented, 
self-compensating feature which insures theit con. 
tinuous, satisfactory operation and consistent pers 
formance, When properly adjusted, the machine is 
brought to a condition of stability and, under equiva- 
Jent conditions, results can always be duplicated — 
you know in advance the results to be expected from 
a given power setting. 


If Unable to Make Gaps Fire 


1. Occasionally some uninformed persons may 
needlessly turn the knobs and close one or more gaps 
several turns or open them up a number of turns. 
If this occurs, it may appear impossible to get the 
gaps to fire, Fortunately there is a simple remedy 
for this seemingly perplexing condition. 

The thing to do is first, close all gaps completely 
by turning each adjustment knob clockwise until re- 
sistance is felt and further motion arrested. This 
may require anywhere from two or three to thirty 
or more turns, depending on whether gap is partially 
open or closed at the start. Stops limit the number 
of possible turns in either direction and considerable 
resistance is felt when this limit is reached. 
attempt to turn knob BEYOND POINT Y 
RESISTANCE IS FELT. To do so might di 
gap mechanism. 


After all gaps are compl 
knobs have been turned cl i 


felt—then step on left pedal an¢ 
it starts firing. This will r 

























A ——=—=—_ ire re 
» roper use, otherwise there ere 
Setting Controls 
With the supply cable and foot switch connecte j 
and gaps properly adjusted, the machine is ready for 
service and you car 


TRODE 


INDIFFERENT ELEC 











CONNECT 
to the terminal marked “Patient”, « 1 cord with 
clip on one end and round plug on other. ‘The clip 
is fastened onto the metal indifferent plate. (See ac 
companying booklet, “Fundamentals of Electro-Sur 
gery” for further information on applying indifferent 


electrode) 


When Used For Aseptic Surgery the various 





parts that require touching or handling during oper 
ation should be sterilized before they are connected 
These include the sterilizable instrument rack, the 


with their cords, and the required 
(Sec on 


electrode holders 


operating electrodes subsequent section 


methods of sterilization.) 


With these parts sterilized you are ready to 


Insert Sterilizable Handles in openings in the 
controls. Turn handle two or three clockwise turns 


to lock it in place 


Insert Operating Electrodes in handles by 


¢ chuck, inserting electrode and 





unscrewing to rele 


then tightening chuck carefully 


Install Sterilizable Instrument Rack. If in- 
strument rack is too high for convenience with both 
straight sections in place merely leave off one length, 


or both. 





possibilitaes OF. ye 


Connect Operating Electrode Handles y, 
rked “Electrode.” aj 
two or three handle 


Lay handles 






with 
sterilizable instru, 





Setting the Controls 





With the foregoing adjustments and connections 

\ machine is ready for service except for 
tting the contro! These should be adjusted lo 
best values for the work at hand 

Full control of the currents is afforded by the 
three g handles on the top panel, marked ag 





illustrated at bottom of this page 


through their graduated scales, the two 





Rotatin, 








power controls afford a constant, unbroken range of 
power from zero up to maximum output of the cir- 
cuit. These scales are purely arbitrary, indicating 
the relative current strength between minimum and 
maximum settings. The ratio of current strength to 


dial settings is not uniform throughout the scale 


The amount of power required—either Cutting 
or coagulation—involves a number of variables ¢¢ 
that experience and familiarity with the machine and 
different electrodes used under various conditions are 
really required to determine the best setting. How- 
ever, if the fundamentals are understood, the opera- 
tor will, with a little experience, have no difficulty in 
making correct settings for different types of work. 





vag, et vs consider the variable factors that in- 
Buss required for electro-cutting. 


¢ the powe 


fluen¢ 
Cuttin) Power Required in General Sur; 
will varys depending on— Z 


«of tissue being sectioned. Fat or 
cartilage requires more power than skin 
or muscle. Sclerotic, fibrotic or cicatrical 
sue will require more power than softer 


A—Natur 


tis 
suructures. 

p—Depth of Incision. A deep incision (with 
ihc same electrode and @ given speed of 
cut) requires more power than a shallow 


one. 
speed at which cutting electrode 


C—Rate of “ 
t cuts require more power 


is moved; fas 

than slow. 
p—Type of electrode used. For a given 

depth of incision with equivalent speed 
of cutting, the amount of power required 
will depend on the thickness of the elec- 
trode used. The thinner the electrode, 


the less power required. 


With these fundamentals in mind, it can be seen 
that power settings are not fixed arbitrary figures, 
subject to no variation. Rather, the surgeon should 
Jearn that this is a flexible factor and that best re- 
sults are secured by varying the power settings to 
meet the immediate conditions. 

There is one safe general rule that applies to all 
conditions, namely: 

‘Use the lowest possible Power Setting which, 

with the Electrode in use, cuts freely to the 

desired depth. 
















This rule, if followed, will result in a minimum 
of sparking and flashing at the electrode—will pro- 
Jong the life of operating instruments—will prevent 


e th 
: swat 
Cutting Power Required 
i the 
Using the small flat blade, a power setting of Be 
30 to 35 will permit fairly rapid incisions ° 
through skin or muscle, 4" to 4" deep. 
Settings between 35 and 45 will make rapid ; . 
incisions up to about 44” deep. aul 
From 45 upward will cut the full ; 
Bia he full depth of the ; 
h 
The above settings apply to the use of the small ps 
flat blade, The large flat blade, the small needle, and : 






















the large needle, in the order named, require slightly 
more power. To cut the full depth of the large blade 
around 55 will be required. About 60 will cut the 
full depth of the large needle, 


With the smaller loop electrodes, around 49 to 
45 will “scallop” small bits of tissue. From 45 
to 50 will excise fairly large pieces of tissuc 
and for big segments with the larger loops, 
from 55 upwards will be required. 


Please recall that the above are not fixed arbi- 
trary figures. They may vary if your line voltage is 
above or below normal. In a wet, bloody field, con- 
siderably more power may be required than in drier 
tissue. To cut under water, special electrodes are 
needed and considerable power must be used. Reeall 
that fatty tissue or cartilage require more power than 
skin of muscle. As actual work is done, experiment 
with different amounts of power and note the set- 
tings that give best results under various conditions. 
Experiments on meat, as outlined in our booklet 
“The Fundamentals of Electro-Surgery,” are 
valuable and are highly recommended 
js started on an actual patient. 













NOTE—Electro-cutting should al 
done by the bipolar method 
indifferent electrode should be 


y skin. L 
ee 









charring or excessive coagulation of the wound edges. 




























- PREVENTION OF HIGH FREQL 





SEIN BURNS 





al ] Burns 





atic Effect of Cutting Current 








through the operator. For these re 
ays 





recommend that cutting 


the bipolar method. ‘The appre 


ed. 





settings shown above 


ferent electrode being 





Hemostatic Effect of Cutting Current 


hed by a small, in 





Electro-Cutting is accomp! 


tense are which forms just ahead of the electrode 


The intense heat of this arc volatilizes a small zone 


fe cells which pass off as vapor and, as the 


art as though sev 


oft 
electrode moves along, the tissues 
ered by the sharpest scalpel, As the electrode passes 
through, the heat of the arc creates on the edges of 
the wound a shallow zone of dehydrated or coagu 
Jated tissue and this dehydration seals off the capil 
laries and smaller blood vessels and prevents bleed 








ing and oozing from these sources. ‘Ihe degree of 
hemostatic effect secured with electro-cutting depends 
directly on the depth of dehydration on the edges of 
ration, the more 





the wound. The deeper this dehy: 
hemostatic effect. The less dehydration, the more 


bleeding. 


While the depth of dehydration caused by the 
cutting current depends, to a certain extent, on the 
electrode used, the amount of power and speed of 
© Form” or 





cutting, it is governed chiefly by the “Wa 
“Characteristic” of the current 





A most important feature of this new Davis 
Bovie Unit is the center control marked “Hemostatic 
Effect of Cutting Current” which, by changing the 
current characteristics, varies the depth of dehydration 
caused by the cutting current on the edges of the 
wound, other conditions remaining unchanged. This 
feature makes it possible to secure, at the operating 
electrode, a current of hemostatic qualities best suited 
to the particular work being done. 





With this control at the No. 1 position, only 
pure cutting current with little dehydrating (hemo- 
static) effect reaches the electrode. Rotating this con- 
teol through its scale from No, 1 (minimum) to No. 
5 (maximum), alters the current characteristics so as 
te increase the amount of coagulation on the wound 
edges, which in turn reduces hemorrhage. 





The possibilities of these currents have not been 


fully explored, but the work to date shows clearly 
that this fewure affords a degree of flexibility never 


ble either 





from ti different alantenia (4% tmor 














betore achieved in any electrosurgical unit. The 
fect that t sits the immediate condition is an 
obvious advantag 

For example making skin incisions, the 
Hemostatic Effect control should be set at No, 1 
0 as to produce an absolute minimum of dehydra 

1on kin. margin, insuring strong healing per 
primum. 

On the other hand, in cutting through extremely 
vascular areas where primary union is not expected, 
the “Hemostatic Effect” control can be advanged, a 





current with more dehydration effect fed to the 


electrode, and tissue severed with infinitely less bleed. 


As an example, in working on extremely vacu 





ing 
lar areas such as the lip, tongu 
primary union is not involyed, the heaviest “Hemo 


cervix, etc, where 





static Effect” can be used with a substantial reduc 
tion in hemorrhage, Under certain conditions truly 
bloodless cutting is possible 


Davis-Bovie Unit on heaviest “Hemostatic Effect” 


For example, using the 





and with a large needle electrode, we have seen ex 
perimental incisions made bloodlessly in a dog's liver 
This is cited simply to illustrate the extreme degree 
of hemostasis which can be secured from the cutting 
current by properly adjusting this control and select- 


ing the correct electrode. 





A careful study of the “Electro-Cutting” section 
of our booklet “Fundamentals of Electro-Surgery” 
will convey a good idea of the basic principles under- 
lying the use of these currents, 


One point requires special emphasis—namely— 
in making skin incisions where primary union is ex- 
pected, set the “Hemostatic Effect of Cutting Cur- 
rent” control at No. 1—use only the smallest blade 
electrode—avoid the use of too much power—and 
make the cut rapidly. This will result in minimum 





coagulation of the skin margins and there will be 
litle, if any, interference with primary union. Jf 
any considerable amount of coagulation remains on 
the skin margins, healing per primum will be very 
slow and may not occur at all. 


Cutting Under Water 


Under-water cutting requires electrodes with in- 
sulated shanks so that all current will be concen- 
trated on the cutting area of the electrode. The: 
uninsulated open-air electrodes will not cut under 


ee a ee rr 


rly prepared | 

































proportion of the cutting 


, larger 

ap because 3 

water 11 be dissipated into the water from the 
ent Wi 

aes hank of the electrode 

pare shi 

t fore, do not expect tO Pe es 
Wed des designed especially for that 

cept Wi 

purpos 


 under-water cutting (prostatic resection) 
the first three steps of ‘Hemostatic 
ten be used. As this control is ad- 
ds maximum, the current char- 
altered so much that under- 
is decidedly interfered with. 
eavier “Hemostatic” settings 
ly, if at all. Therefore, in 
i atic Resection, use only the first three 
steps on this control. For average conditions 
‘KE No. 1 setting of this control is Best but in 
sy extremely Vascular Gland advancing the 
ontrol to step 2 oF 3 will tend to reduce 
Hemorrhage, with a slight reduction in cut- 


ting quality. 


Fo 
only 

Effect 
d rowar 


are 


vance 
acteristics 
water cutting 
Towards the h 


it will cut poorl 


Power Settings for Electro-Coagulation 
and Desiccation 


For this work current is applied by various meth- 
electrodes of different sizes and shapes 
rent conditions 


be worked out. 


ods through i 
«chat an understanding of the diffe 


is necessary before power settings can 


Electro-Coagulation can be defined as a pro- 
cess in which a high frequency current is employed 
to actually “cook” tissue surrounding the active elec- 
: heat to do this is generated within 


trodes. Enough 
passing from the electrode 


the tissues by the current 
into the surrounding tissue. 


Electro-Desiccation is a procedure similar to 
clectro-coagulation except that the active electrode is 
not placed in actual contact with tissue. Current is 
allowed to jump through space and, sparking onto 
the surface being treated, dehydrates the superficial 
Lyers of tissue, This sparking action is sometimes 


called “Fulguration. 


These two methods of application produce ¢x- 
actly the same effect on tissue—namely—the cells so 
treated are dehydrated, or coagulated, Of actually 
corked—the difference being that contact coagulatio 


iy 

penetrates more , causes a greater of 

preter a 4 Bm = a 
x 
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Power Settings for 
Electro-Coagulation and Desiccation 


superficial layers, 


Both coagulation and desiccation can be done 
with or without an indifferent electrode. To denote 
these two conditions the following terms are used: 


1—Monopolar when a single active electrode 
is used without an indifferent electrode. 


2—Bipolar when an indifferent electrode is 
used for current return path, or when the 
new type bipolar applicators, consisting of 
two needles in a common handle are em- 


ployed. 


These terms are used merely to indicate the 
method of applying current. There is no difference 
in the surgical effect of the current or in their clec- 
trical characteristics. The only difference is in the 
amount of power secured from a given setting. For 
a given power setting more current is obtained with 
bipolar applications than with monopolar. 


The amount of power required for this work 
varies widely and depends on: 


‘A. Size of Electrode used. 

B. Area of Electrode in contact with tissue, 
C. Depth and area of destruction desired, 
D. Length of time current is applied. 


Again, it is not possible to give definite power 
settings for various classes of work, but the follow- 
ing will serve as a starting point, These figures 
apply to the “Coagulation Power Control” at the right. 


MONOPOLAR DESICCATION 
Very light—15 to 20 


Light — —20 to 30 
Medium —30 to 49 
Heavy —49 upward 








bo expo 
tee by 
t 


unde: 
+ sand 
e Uni 


ithe 4 
of t 
on of 


ted 3 
vie 1 
Dnt « 


out 






























Settings shown above 4p 


rent is used for tissu rt 


For electro-heme 





lation method, 





siderably, depending 


the amount of tissue picked up, th 


| | Burns ere possible 


either from the inat¢ 











Instructions for Using The Braasch-Bumpus Resector 


With The Improved Davis-Bovie Unit 


With the Braasch-Bumpus Resector, the segment 


of tissue en; ‘din the fenestrum of the sheath is 





rendered ischemic by coagulation with a multi-needle 
electrode before excision with the tubular knife. Fol 
lowing excision of the segment, bleeding from in 
dividual yessels is controlled by coagulation with a 


single pointed fulgurating electrode of the Bugbee 





or similar type 


For preliminary coagulation with the multi 
needle electrode, the cutting current is used. ‘This is 
perfectly safe and satisfactory as when applied through 
these large needles the current loses its cutting char- 
acteristics and will coagulate only. For sealing in- 
dividual bleeders with the fulgurating electrode, the 
coagulation current is used. Settings of various‘con. 
trols on the machine are as follows: 


Hemostatic Effect of Cutting Current—Step No. 1 
Cutting Current Power—60 
Coagulation Current Power—45 


The multi-needle electrode is connected to any 
one of the three terminals marked “Electrode”; the 
single pointed fulgurating electrode is connected to 
another of these terminals. Both electrodes are thus 





teady for instant service without changing any wires 


FOR FULL DETAILS OF THE OPER. 


BOOK "MINOR SURGERY OF THE URINARY TRACT,” BY BUMPUS, 
CRENSHAW AND CLARK. PUBLISHED BY W. B. 
COMPANY, PHILADELPHIA 


‘ATIVE PROCEDURE SEE THE 


or connections. It should be remembere 


I 
electrodes 





are ac 








Is presse therefore t not in ruld 
be Jaid at some place on the instrument stand where 
the operator or an assistant cannot accidentally con. 
tact its tip and get a high frequency burn. Also 
the electrode not in use should be placed on a dry 
towel or some other insulating material to prevent 


accidental short-circuiting of the entire output of 
the machine. This would not damage the machin. 


but would very likely ruin the tip of the electrode 


With the tissue to be removed engaged in the 
fenestium, the multi-needle electrode is thrust into 
the base and the cutting current turned on by press- 





ing the left treadle on foot switch. ‘Three to six se 
onds application of the current will be needed, de- 
pending on 





ascularity of the tissue, to render it 
ischemic. This being completed, the electrode is 
withdrawn and the segment of tissue excised with 
the tubular knife. 


If uncontrolled bleeding from individual vessels 
is observed, it may be stopped by applying the 
coagulation current through the single pointed ful- 
gurating electrode, To turn on coagulation current, 
press right treadle on foot switch. 
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Instructions for Using The Improved Davis-Bovie Unit 
in Treating Detachments of the Retina 





in weating retinal detachments with high fre 

rents, the object of the operation is to 
quien) gh the sclera and choroid small punctures 
crt ll permit escape of the sub-retinal uid with 
rollapse of the detachment, and at the same time to 
ova on the choroid minute spots of inflammatory 
je choroidits to which, in favorable eases, the 
verina will adher 





special single and multipointed needle clectrodes 
Gece jecompanying bulletin), activated by the Davis- 
Bovie cutting current are used to accomplish these 
teults. DO ALL DETACHED R 
WITH THE CUTTING CURRENT AND THE 


“HEMOSTATIC EFFECT" CONTROL SET ON 


NUMBER 4 
To prepare the machine for detached retina op- 






‘adjust the cutting section spark gaps in the 
er as previously outlined. Apply indif- 
Je under patient's shoulder and connect 


eration, 
regular mani 


ferent electro¢ 
it to the “Patient” terminal. Connect operating 


handle (or handles) to any of the “Electrode” ter- 
minals. 
Set “Hemostatic Effect of Cutting Current” 
control on number 4, which is always used 
for Retinal Detachments. 
Set “Coagulation Current Power” at O. This 
is an important safety measure to prevent ap- 
plying the coagulation current if the wrong 
foot switch treadle should be pressed. 


The Left Treadle is Used for Turning 
Current On and Off 


Set “Cutting Current Power” control on 
proper setting, depending on the number of 
points on the electrode being used. 


BE SURE TO SET 


“CUTTING CURRENT POWER” ON 


PROPER DIAL SETTING FOR THE NUMBER OF POINTS 


ON ELECTRODE BEING USED. 
CHANGED BE SURE TO CHAN! 


In treating retinal detachments, bear in mind 
that the number of points on the electrode governs 
the power required, Correct 





urrent strength for 


varying numbers of po 
g f points has been carefully 





worked out through extensive 





rimal_ experiments 
wer requirements vary 
within narrow limits depending primarily on whether 


and clinical work. ‘The 


the surface of the sclera is absolutely dry and free 
from small tag 





of tissue, and to a very limited ex. 
tent on the voltage of the line from which the 
machine is operated 


Under normal line voltage conditions and where 
it is possible to maintain an absolutely clean, dry 
field, the following “Cutting Current Power” set- 








tings should be used: 


One-point electrode 20 
Two-point electrode... 99 
Three-point electrode... 24 
Four-point electrode... 96 


Six-point electrode 30 


If an absolutely dry field can not be maintained 
—eyen with small amounts of moisture on the sclera 
—the above figures will need to be increased slightly, 
by about two or three scale divisions. 


Also, if it is known that an extremely high or 
low line voltage exists, these settings may need to be 
altered a scale division or two to compensate for this, 
However, in most locations and under average oper- 
ating conditions, the above settings will prove satis- 


factory. 


IF ELECTRODE IS 
IGE POWER SETTING 
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ure illustra 
The force, I 1 i 
small electrodes, It is arran o that when ; : 
button is pr hal 
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Technique Suggestions in Treating 
Retinal Detachments 


The object of this operation is to create through 
the sclera and choroid minute punctures so, placed 
that the sear will be encircled when the fluid esc 
and the detachment collapses onto the choroid, 





apes 





When the detachment lies well forward, near the 4 


ora serrata, it is best treated with the small multi- 
point electrodes (Safur’s so-called “nails”) which are 





applied with the forcep type holder and left in situ 
The eedles are placed to enctrele und seclude the TEAR until treatment is completed. 









~ 
ys 
AP A shlication (of spall eles 


/ trodes with forcep-type 
é holder. Two are shown in 
¢ place, the third being 
applied. 


Four small multi-point 
clectrodes in sitt. 
























Appearance of sclera after 
electrodes are removed. 


“ 
Retinal Detachment 


A most important point in the application of 
this current is to have the surface of the sclera clean, 
dry and free from small tags of tissue before the 
electrode is applied. 

In applying the small electrodes, first pick them 
up with the forcep and lightly contact the points 
with the sclera, having a light, even pressure on each 
point. At this stage it is important to avoid too 
much pressure on the electrode—only a light con- 
tact is necessary. 

With the points lightly touching the sclera, first 
step on left treadle of foot switch to turn on machine 
and then further depress the button to contact cur- 
rent with the points. 

If the needles have been properly applied, they 
will instantly sink into the sclera when the current 
is turned on, and when they have been plunged into 
their full depth—when the insulated base of the 
electrode touches the sclera—the current should be 
turned off immediately, the electrode released and 
left in situ. 

This is a very quick acting current and only a 
fraction of a second is required for the electrodes to 
sink in and create the puncture. IT 1S MOST 
IMPORTANT THAT CURRENT BE TURNED 
OFF INSTANTLY AFTER THE POINTS SINK. 
INTO THEIR FULL DEPTH. * 

In working near the margin of the 
sure that forceps or base of electrode does 
in contact with the lid or other ti 
curs, current will go to this point rath 
needle and the point will not sink in 
puncture. : : 

These small “nail” electrodes 
cessfully only in the case of 
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STERILIZATION OF ELE 


In preparing the Davis-Bovie Unit for aseptic 


surgery, all parts that are handled or touche 


1 pi 


instrument rack 





yeration should be steril 
I 


and its supporting standard; the operating electrode 





course of an ¢ or to 








riliza 





use. These include the s 


handles with their cords and plugs; sterilizable glass 


handles which fit into the three controls; all needles 





knives, loops, blades and other oper instruments. 

The metal parts, including the entire instrument 
rack assembly, the uninsulated loops, needles, knives, 
ete. can be sterilized by prolonged boiling or auto- 
claving without damage. 

However, the bakelite handles, rubber cords and 
insulation on electrodes will be subject to some de- 
terioration when heat sterilization is used, and they 
will require replacement from time to time 

The useful life of the insulating parts can be 
Tengthened by sterilization in some adequate cold 





















), etc. However, v x 1 cold 
Thoracic ohne site 
maculate conditior ‘ t 

For these operations where he Aleatan 
must ed, the best 0 wrap al 
instrur i handles in a disterilize them 
n the auto-clave for fifteen pounds 
pressure. This is considered for most major 





surgery and does not cause undue deterioration of the 





bakelite and rubber parts. Wrapping the 





parts in 
1 towel, however, is important as this minimizes 
deterioration. 

For Prostatic Resection instruments the custom- 
ary’ mercuric cyanide solution is recommended, 


kelite 





Phenol solutions should not be used on any ba 
insulated instruments. 


SERVICE NOTES 


The only thing on the Bovie Unit that will ever 
Bed special attention is the spark gaps which will 
Fequire reconditioning after a large number of major 
Operations. This would ordinarily be after three to 
five years’ service in an average institution. This is 
Handled on a replacement: basis from the factory. 
The need for gap reconditioning is indicated by a 
gradual impairment of cutting quality and/or ir- 
Fegular, sputtery gap operation. When this occurs, 
Sommunicate directly with the Company for detailed 
AImstructions. 


This booklet covers primarily the mechanics of a 
service. The accompanying booklet “The Fundam 
: that will be valuable to those just und, 
study of the reprints on Electro-Surger: 


Other than infrequent gap reconditioning as 
above noted, the only service or maintenance re- 
quired will be repairs or replacements of electrodes, 
handles, and other accessories. Electrodes, handles, 


and their cords, the supply cable and foot switch 





cable may need repairs if the wires become fraffed or 


broken. If any of the accessories or cables need re- 





pairs, communicate with our nearest representativ 
of direct with the Company. 


djusting and preparing the Davis-Bovie Unit for 
entals of Electro-Surgery” contains a great deal of 
lertaking Electro-Surgery. Its careful perusal and a 
y is recommended before actual operative work is 











































CERVICAL CONIZATION TECHNIQUE 
EE 





With the vaginal speculum insert. 

i‘ < ed to ex 

the vagina and cervix are freed of all dlechage te awaseiceen ae 
is important that the cervix be perfectly dry. a 


The indifferent electrode is placed under the + 

i ia ient' 
buttocks or over the abdomen(held. in place by sandbag cot pHBEERS 
of patient's hands) and connected to the Bovie Unit, 


The cervical canal is measured and the depth necessary 
to insert the instrument is noted. The tip of the instrument 
should reach the internal os to assure excision of ALL the cere 
vical mucosa. 


The proper coning electrode is inserted in handle, which 
is connected to the active terminal of the Bovie Unit. The cut- 
ting current is set to deliver the proper amount of power. 


Actual conization is then carried out in the following 





1 - Tip of instrument is placed 
into the external os with loop 
just contacting the tissue. Cut- 
ting current is turned on with 
the foot switch and instrument 
advanced into the canal to the 
required depth, the loop cutting 
its way in. The insulated tip 
guards against cutting the in- 
ternal ose 


2 - With the current on, the 
instrument is rotated through 
one full turn (not necessari- 
ly in a single motion) which 
results in the excision of a 
cone shaped segment of cerviq 
cal tissue. The extended in- 
sulated tip serves as & ful 
crum for the even turning of 
the electrode. 





3 = Foot switch is released and 
the instrument withdrawn, bring- 
ing with it the excised piece of 


tissue. 














(See Roverse Sid 








NDEX f 
nt of cervical tissue will be found 
Fide Eissue should include the full 
= + the canal, Cerviz then pre n in 
are illustrated, ee 
must be removed the instrument may be ree 
a Operatior 





ious steps repeated until the desired amount has 
been ooned out. If tissue must be removed from the depths of the 
endo-cervical canal, the s ier No.2100 electrode is inserted in 
handle end the canal reamed out to the desired depth. 


hand Suppl 





Paps Fire 


Under ordinary circumstances the cutting current will pre 
vent hemorrhage but if bleeding does occur, the needle may be ine 
serted in the electrode handle and the coagulation ourrent Sparked 
onto the bleeding point, 





i L-F 
CERVICAL CONIZATION ELECTRODES 
L-F Cervical Conization electrodes are substantially made 
and insulated with Isolantite. The loop is of heavy tungsten wire. 
They are long lived -- do not break or burn out readily, The ex- 


tended tip acts as a swivel which permits accurate rotation of the 
loop and the removal of just the right amount of tissue. 


¢ LSet No.2100 = For reaming the endo- 
Ss 


= cervical canal, 
Small 


= » No.2101 -For removing a small 
= a peers Sree 
— Medium sue, 
=== =No.2102 -For removing a fair- 
Large si ly large cone at the 
: cervix. ' 
‘ 


NOTE: Illustrations of electrodes are actual size, 


PRICE = $3,50 each 


Set of 3, ordered at one time - $10,00 


THE LIEBEL-FLARSHEIM CO. 
303 WEST THIRD ST., CINCINNATI, OHIO 


Printed in U.S.A. 












CONIZATION OF THE CERVIX UTERI 
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Drown by Patric Claiborne. Courtesy Medical Art Section, Medical Center of Washington, D.C. 







FUNDAMENTALS 
of ELECTRO-SURGERY 


BOVIE UNIT 


1940— REVISED EDITION 


FOREWORD 


This booklet outlines the basic principles and 
describes the effects of the currents used in 
electro-surgery. We have not attempted to in- 
elude elaborate operating technique. Rather, 
the fundamentals are covered, leaving it to the 
Surgeon to interpret these principles in terms 


of actual operative work. 


As a foundation for electro-surgical operations 
the information herein, plus a thorough study 


of curient literature, will prove helpful. 


We will gladly cooperate in the solution of any 
electro-surgical problems that may arise in 


your work, 


s. ¢. Holston, Vice-Pres 
THE LIEBEL-PLARSHEIM C 
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y FUNDAMENTALS oF ELECTRO-SURGERY 


— TERMINOLOGY — 


Our modern 
; use of two distinct +. 
a & and Coagulation, 
ce on tissue varying 


meept of electro-surgery embraces the 
ypes of high frequency current - cut- 
Applied in various ways, these pro- 
effects of surgical value. : 


Bete electro-surgery has produced many descriptive 

minolo, ee the purpose of this work we will limit our ter- 
\ seribics © the three most generally accepted words de- 
ng these surgical effects. These are; 





1 - ELECTRO-CUTTING, which is self-explanatory, 


2 - ELECTRO-COAGULATION, (or 
Coagulation), to denote 
the action of current 
when an active electrode 
is contacted with the 
tissue, and, 






















Electro-Coagulation — Inserting a 
needle electrode into the lissues 


3 - ELECTRO-DESICCATION, (or 
simply desiccation), to 
indicate the superficial 
drying- out that takes 
place when a shower of 
sparks is allowed to play 
onto tissue from the end 
of an electrode without 
actual contact. 





Electro-Desiccation — Sparking the 
tissue without actual contact 










While these effects are quite different, they are 
distinctly inter-related, in fact, the remarkable success 
of electro-surgery in many operations is due to the joint 
use of the two currents, e.g. the cutting current for in- 
ising or excising - the coagulation current for hemosta- 
sis or mass destruction of tissue. 


These different surgical effects are governed by 


m fundamental principles which will b discussed in 
1 in the following sections. ; 


ELECTRO-CUTTING 





If a current of proper wave form, voltage, amperage 
and continuity of energy is applied to tissue through a suit- 


able electrode,a small intense arc will form between the elec- 
trode and the tissue -- a small zone of tissue cells will be 
destroyed and, volatilizing, will pass off as vapor -- and as 


the electrode moves along, the tissues part as those severed 
by the sharpest scalpel. As the electrode passes through, the 
heat of the arc creates onthe severed edges a shallow zone of 
dehydrated tissue -- there is an actual drying out or coagula- 
tion of superficial cells -- and this dehydration seals off 
the capillaries and smaller blood vessels and prevents bleed- 
ing and oozing from these sources. The (relatively) reduced 
hemorrhage that follows electro-cutting is due directly to 
the dehydrated tissue remaining on the edges of the wound. 








The degree of hemostatic effect secured with electro- 
cutting -- the size of blood vessels that will be occluded -- 
depends directly on the depth of dehydration remaining on the 
wound edges. The more dehydration,the more hemostatic effect. 
The less dehydration, the more bleeding. 


The depth of dehydration (and consequent hemostatic 
fect) can, within certain limits, be controlled by the sur- 
geon. It is a variable factor that can be governed to best 
suit the immediate conditions. 





The amount of dehydration on the edges of the wound 
depends on; 


A - AMOUNT OF POWER USED. With a given elec- 
trode and for a constant speed and depth 
of cut, higher power will produce more 
dehydration than lower. One exception to 
this, however, should be noted. If a cut 
is attempted with too little power the 
electrode will start to cut with aiffi- 
culty, will continue to cut slowly, and 
in so doing, will leave considerable de- 
hydration on the edges of the wound. 


B - SPEED OF CUTTING. With a given electrode 
and for a given power setting the depth 
of dehydration on wound edges can be part- 
ly controlled by the speed of cutting.-- 
Under otherwise identical conditions ,the 
glow cuts produce more dehydration than 
fast. 
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The thinner the 
electrode (under 
itions) the less 
on the wound, 

constant, the 
the minimum of 
ered edges of tis- 
should always be 
if primary union 


SED. 
the 
cond 
produced 
remaining 


ions 


more arying out on the 
blade; 
large needle still 


seful cutting electrodes 


SMALL FLAT BLADE -- str 

angulated. About -o1is" “ppg aue 
Cuts freer and with less dehy- 
dration than any other electaeai 
Should always be used for akich 
incisions, and cutting thro : 
thick fat or cartilage. ee 


LARGE FLAT BLADE -- Leave 
s - 
what more dehydration than ama 
blade. Used for dissection where 
s eager amount of dehydration 
2Cey n muscle or gut. D 
thick fatty tissue or corti 


Shes NEEDLE~-.017" in diameter 
perren perenne more dehydration 
ite edges than the large 
See one or dissections of fab 
ution in muscle or gut when 

ed when primary union 

ain tumors or malig- 






LARGE NEEDLE -_ 


ieneice About .0275" in 


Cuts less freely ,re- 
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Cutting 


LOOPS, ROUND, AND OVAL -- those most 


extensively used are 3/8" and 1/2" 
in diameter, although other sizes -- 
2842- larger and smaller -- are available. 


Made of wire approximately .018" in 
2844-% diameter. Used for "scalloping out" 
pieces of tissue, e.g.,the piecemeal 
removal of brain tumors,taking a bi- 
é2B42- } Opsy specimen, piecemeal removal of 
lesions of the tonsil, uvula, roof 
> of mouth, rectum, etc. Fairly high 
BEATE power is required with loops due to 
relatively large area of electrode 

contacting the tissue. 





On one model, i.e, The Improved Davis-Bovie Unit (as well as 
the Original Model Davis-Bovie and Model U, neither of which 
are now in production), provisions are made in the electri- 
cal circuits for varying the dehydration characteristics of 
the cutting current so that the surgeon can select a current 
that produces greater or less dehydration (and hemostatic 
action) without changing electrodes. This is accomplished 
by means of a dehydration control on the cutting circuit. 
In the former models three different degrees of dehydration 
could be produced on the wound edges with any given elec- 
trode, The positions on this Dehydration Control on previ- 
Ous models were marked LIGHT - MEDIUM - HHAVY - indicating 


the relative degree of dehydration that would result from 
each setting. 





With the new Improved Model Davis-Bovie there are 
five steps of cutting current hemostasis, Thus, in addi- 
tion to changing electrodes, the surgeon has the means for 
still further changing the dehydration characteristics of 
the current, With the Davis-Bovie, if thick electrodes are 
used with the "Heavy" setting, or on the Improved Unit - 
steps 4 or 5 of the Cutting Current Hemostasis Control, a 
very powerful hemostatic effect can be secured, permitting 
cuts through vascular structures with little, if any, hem- 
orrhage, SBxperimentally, with the large needle and maximum 
dehydration, incisions have been made in a dog's liver with 
no bleeding. The use of such heavy dehydration will, of 
course, be limited to those applications where primary union 
is not involved. 





PRIMARY UNION 


The 
is Lad of dehydration tolerable on the edges of a 
primum healin ntimately tied up with the question of per- 
amount of ene Primary union is directly affected by the 
aration, th ydration on the tissue edges -- the less dehy- 
: © less interference with primary healing. 


wound 


The dehydrated necrotic cells remaining on the wound 


Gomiea tect foreign bodies and while they can be ab- 

necrosi © & certain extent, if the amount of dehydration 

th 8S is beyond the absorption powers of the tissue, 
©n 8 slough will result and healing may be delayed. 


There has been considerable misunderstanding and con- 
cern expressed over the ability to secure per-primum heal- 
ing following electro-surgical wounds. In the light of 
present-day experience we can say positively that primary 
union can be secured in tissue of any nature providing the 
proper technique is used. This means that the depth of de- 
hydration remaining on the wound edges must not be more 
than the tissues can absorb. No specific rules can be giy- 
en. The surgeon must learn from experience the amount of 
Gehydration that can be absorbed in different tissue. At 
the outset however, where primary union is involved, it 
will be wise to play safe and use electrodes,set the power 
and cut at a speed that results in very little dehydration 
as this will avoid any difficulty with healing.* 


Different kinds of tissue have varying abilities to 
absorb the dehydrated cells. In mscle, the intestines or 
the stomach,considerable dehydration will interfere little, 
if any, with primary union although healing is slightly 
slower than following equivalent scalpel incisions. 


The skin, however, has very limited powers of absorb- 
ing this dehydration necrosis and in making skin incisions 
every precaution must be observed against leaving an ex- 
cess of dehydrated tissue on the edges of the wound. This 
means that for skin incisions only the small flat blade 
should be used -- that the incision should be made rapidly, 
the use of excess power avoided. 









© precautions are carefully observed per-primum 
arable to that secured following a scalpel in- 
be obtained with the cutting current.... 














Fic. 20—Puoromicrocraru or Twenty Day HEALING 
LivER, after wedge-shaped resection with Bovie Unit using 


hydration. The removal of necrosed parenc 
lar framework and sca 






yma cells 





collapsed lol 


and is being int 








ng contains uy 
ded by regenerating hepatic tissue T 





mattress sulures used for closure of the cleft.* 


here is sti 
some foreign-body reaction, with macrophages, about the two bla 




















Fic. 21—Puoromicrocrarn or Eicuteen Day HEALING, after 


skin incision with Bovie Unit using heavy dehydration 
was per primam; the scar is 1.8 mm. broad.” 
* Keproduced by permission of the American Medical Association 
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Cutting 























Muscle wij 
then skin, Thus re 
permissible £ 


sorb considerably more dehydrated tissue 
t in making incisions through mscle, it igs 
Ouse the 1 electrode or t 
Ssomew! arger blade © cut 
menereee Slower so that more dehydration end less bleeding 


Baie heavy adipose tissue care mst be taken to avoid a 
Siaisee ee effect for this will interfere with union. Tp. 
Small Play rene) heavy fat should be made only with the 
cuts sh at blade, considerable power should be used,and the 
Cuts tq wid be made rapidiyx. A succession of rapid shallow 

8 better than one deep incision as this also minimiz- 
es the "boiling-out" effect. 


a It has been observed that electrically produced wounds 
luring their healing period,excrete considerably more serum 
than does a Corresponding scalpel incision. While there ig 
no more tendency to infection,there is a free flow of serum 
for several days after the incision and on large wounds (for 
©xample,a thoracoplasty-or radical breast amputation) drains 
May be necessary for a somewhat longer period than if a 
Scalpel were used. 


The healing of wounds produced by the electrical cut- 
ting current in tissue of any nature takes place slightly 
Slower than a corresponding scalpel wound. The studies of 
Ellis reported in the Journal A.M.A. for January 5rd, 1931, 
under the title "The Rate of Healing of Electro - Surgical 
Wounds as Expressed in Tensile Strength", indicate that heal- 
ing of electro-surgical wounds is about two days slower 
than a corresponding scalpel incision and that during the 
mid-point of healing, these wounds are of slightly less- 
er tensile strength. 


Skin incisions made with the electrical cutting current 
tend to show slightly more scarring than a scalpel incision 
and this fact must be considered in operations where cos-= 
metic results are important. 


There are, of course, many operations where primary 
union is not involved - such as the excision of a malignan- 
ey where the wound is left to granulate -- cervical coniza- 
tion -- the excision of brain tumors, etc.and in such cases 
electro-cutting appears at its best for an electrode can be 
selected and a technique used which results in the minimm 
of hemorrhage. 


; PRECAUTIONS. In working around bony structures care 
should be taken to avoid 


damaging the periosteum, for any 





ipped with 
hydration, use 
Light" or No, 1 





setting, 












coagulation or burning of this membrane may result in ne- 


crosis of the underlying bone with separati r 
and healing would be extremely slow. x sai 


Sometimes when striped muscle is severed wit 
cutting current there is an annoying twitch when tne oe 
rent 1s applied. This is not due to any electrical sensa- 
tion but is apparently caused by the intense heat of the 
are which reacts on the motor nerves in the operating 
field. This twitching can be kept at a minimum,if not com- 
pletely eliminated, by using the least possible power. Ex- 
cess power aggravates this twitching effect. It can be 
further reduced by maintaining traction on each side of 
the line of incision so that the muscle is under tension 
while cutting proceeds. 


While it is physically possible to do electrical 
cutting under almost any condition, we do not advocate its 
use unless there is some clear cut reason for so doing. 
That it will ever replace the scalpel and scissors in rou- 
tine surgery we do not believe. Electro-cutting is of dis- 
tinct value in the presence of malignancies or badly in- 
fected fields. It is very useful in big operations, i.e. 
breast amputations, thoracoplasties, etc. where it effects 
a material reduction in hemorrhage and saves time for this 
reason. It offers many advantages in hard-to-reach cavi- 
ties, e.g., the mouth, rectum, vagina, deep-lying brain 
tumors,for with suitable instruments such operating fields 
are easily approached. It occupies a distinct and unique 
field when used through various endoscopic instruments; 
resectoscopes, thoracoscopes, laryngoscopes, etc. 


In some cases electro-cutting may be distinctly 
hazardous. For example, if it were used for opening the 
peritoneum (and we can see no conceivable reason for doing 
so) the chance of rupturing the intestine would be increas- 
ed, for with the current on,anything the electrode touches 
will be cut, or at least burned. In the proximity of large 
blood vessels, as in axillary dissections,this danger must 
be kept clearly in mind, for just a light contact or even 
a small spark jumping from the electrode may do irrepar- 
able damage. 


egoing it can be seen that the decis- 
ion to seiecaae Be seg electro-cutting in any given 
operation mist take into consideration the edvantazer ia 
disadvantages of the method -- the pros and sone Ps 
carefully weighed -- and when electro-cutting is sone ea 
surgeon must carefully consider the factors of Cebyen ees 
primary union, possibilities of damaging adjacent s 
tures, etc. 


Cutting 













Cutting 










POWER REQUIRED FOR ELECTRO-CUTTING varies through 
wide limits, depending on the type of electrode used, na 
ture of tissue being cut, speed and depth of incision. For 
definite guidance the surgeon should refer to the instruc 
tion book accompanying the particular machine in use.There 
sre, however, certain generalities that may be observed, 
























TYPE OF ELECTRODE USED. The thicker the en- 
tering edge of the electrode, the more pone 
er is required, for a given speed and depth 


of cut. 
3 NATURE OF TISSUE. Hard drysclerotic tissue, 
i fat or cartilage will require somewhat more 
f power than softer or moister structures 


which offer less electrical resistance to 
the current. In a very moist bloody field, 
however, considerable power may be required 
to offset current lost through the fluid 
medium. 


SPEED AND DEPTH OF CUT. The faster or deep- 
er a cut is made, the more power is requir- 
ed. 


The surgeon should learn that power is a variable 
factor that should be adjusted to best meet the immediate 
condition. In actual operative work occasional re-setting 
of the power control may be required, to meet the needs of 
faster or deeper cutting, different kinds of tissue, etc. 


There is one safe general rule that applies to all 
conditions, namely, 


USE THE LOWEST POWER THAT CUTS FREELY TO THE 
DESIRED DEPTH IN THE TISSUE BEING SECTIONED. 


If lowest possible power is used it will avoid undue spark- 
ing and flashing at the electrode, will prevent excess de- 
hydration or carbonization of the wound edges, will pro- 
long the life of operating electrodes. 







Experimentally, 
machine under your partic 
by meat tests as outlined 






the proper power setting for your 


ular conditions can be determined 
later. 














NOTE: Electrical cutting should always be 
done by the bipolar method; that 4s a lar 
indifferent electrode should be applied fo 






















the patient's bare skin. Under certein con- 
ditions it is physically possible for the 
surgeon to cut without an indifferent elec- 
trode, but this is not recommended for gen- 
eral use. For a given depth of incision it 
requires a great deal more power to cut 
without an indifferent electrode (monopolar) 
than it does with the bipolar method. Also, 
if an indifferent electrode is not used a 
direct current path is not provided through 
the patient and there might be a tendency 
for the current to "leak out" through the 

























operator. For these reasons we recommend 
that cutting always be done by the bipoler 
method. 


In actual operative work coagulated blood and dried 
out tissue clings to the operating electrode which must be 
cleaned off from time to time. Unless this adherent tissue is 
removed from the electrode,cutting is interfered with. It can 
be cleaned off by wiping with a sponge, by scraping with the 
back of a scalpel or by means of a small ball of bronze woole 
Steel wool should not be used as pieces tend to break off and 
be carried into the operating field. 


UNDER WATER CUTTING can be carried out as readily as 
in air providing proper instruments are used, Cutting under 
water requires that a part of the electrode be insulated and 
only part of the active tip exposed. Water is an excellent 
conducting medium and if any large area of the electrode is 
exposed, so much of the current will "leak off" through the 
water that there simply will not be enough power left to cut. 
It is useless to attempt under water cutting with an ordinary 
needle, knife or loop electrode. This leaves too much area 
exposed for leakage. 





Ordinarily the electrodes 
used for under water cutting 
Stern-Davis Loop are special loops that fit 
into the prostatic resection 
instruments such as the Stern= 


: ee p Davis and McCarthy loops il- 


lustrated,. 
Stern-MeCarthy Loop 


for inet 









Cutting 







INSTRUMENTS 





SPECIAL OPERATING 

















A number of instruments have been Oe eiess Cae the 
needs of specialized operative wo Jf mee hes lus. 
trated and briefly described in the followinge 









iE REC‘ CUTTING LOOP is used ,2n connection 
Gia ait taatating speculum for piecemeal exci. 
sion of suitable types of low-lying obstructive 
rectal lesions. Excellent palliative results 
have been secured in a small series reported on, 





INSULATING BAKELITE SPECULUM with sucker tube (which is con- 
nected to any suction machine) for evacuating smoke, fumes, 
and debris -- illustrated with obturator in place. 













NEURO-SURGICAL CUTTING 
LOOPS AND NEEDLES are 


mounted on an extra 
long shaft to permit 
easy attack of deep N 


0.2851-5/16" 
lying intra - cranial 


tumors, The active 
part of these special 
electrodes is made of NO.2850-1/4" 


an iridio-platinum al- 


loy which cuts smooth- SS 


er and to which tissue 
does not adhere, NO.2852 


114 


(Special Instruments-Cont ) Cutting 


CERVICAL CONIZATION ELEC- 
TRODES, especially de- 
signed for the excision 
of tissue from the cervix 
EE and endo-cervix.ePower re- 
a quired will very in a 

wide range depending on 


Sia ear depth electrode is in- 
Large serted and amount of tis- 


sue to be removed. 








Dr. Julian A. Moore's 
INTRA-THORACIC OPERATING INSTRUMENTS 
For Severing Adhesions in Artificial Pneumothorax by Electro-Surgical Methods 


A simple, moderately priced, yet 
effective set of instruments for 
closed Intra-Pleural Pneumolysis. 
Designed especially for use with 
the Bovie Electro-Surgical Unit. 
Following the general dimen- 
sions and contour of the Jacob- 
aeus instruments, with necessary 
modifications for the electro- 
surgical method, they have 
proven quite practical and satis- 
factory for approach to and 
severing of pleuritic adhesions. 
Flexible cannula permits easy 
manipulation of the curved 
handle. 













The complete set consists of: 
1 Carved handle; 1 Stroight handle; 
2 Blade electrodes; 1 Pointed electrode; 
1 Ball electrode; 2 Flexible cannulae; 
1 Trocar; 2 High frequency cords. 
Price for complete set in polished, 
wooden carrying case (does not in- 
clade the thoracoscope) 


‘ COAGULATION AND DESICCATION 
CTRO- 
ete GENERAL PRINCIPLES —— 
nefit to readers who 
4s chapter will Pe eh oioctro-conpai aaa have 
This experien' 


rent flows through a subs; ' 
ice to ts pas seet ition 1s coco aaa 
Ss Electro-coagu. Ip 

which offer 


lisheg 
thin that BUDS OTs generated within the tissues, 
wi the hea 


rely bY the heating effects of the ¢ 
: oruyy portion of the human body, we 










rent when passe 
tween el 


Pigs ot illustrates 
the flow of elec. 
trical current be- 
tween two equal ej. 
ectrodes and shows 
dispersion of ey. 
rent through the 
intervening tissue, 
The amount of heat 
produced by this 
current,in a given 
mass of tissue is 





dependent on: 


a. The amount of current. 

b. The length of time it is applied. 

ce. The area of electrode in contact with tissues. 

Using electrodes of equal size, the heating effect 
produced is 


substantially uniform throughout the whole mass 
of tissue between the electrodes, 


Fig. 2 illustrates 
the current flow 
through tissues be- 
tween electrodes of 
unequal size, It 
will be noted th, 


in approachi 
small, Be 

































Fig. 3. Illustrating extreme current density around needle. 


As illustrated in Fig. 5, if one electrode is very 
small and if enough current is applied for a sufficient length 
of time, enough heat is generated to coagulate or actually 
cook those tissues in the immediate vicinity of the smaller 
electrode. It is on the generation of an intense heat within 
the tissue itself, concentrated over a relatively small area, 
that the whole principle of electro-coagulation is pased. 


In electro-desiccation, where the current is allowed 
to spark over from the electrode to the tissue without actual 
contact, the current concentration and the effect secured is 
in general the same. 
However,the air space 
between the electrode 
and tissue introduces 
a relatively high re- 
sistance into the el- 
ectrical circuit so 
that current inten- 
sity is considerably 
reduced and the de- 
structive effect is 
largely superficial, 
ut deep penetra- 





tion. 


In modern electro-coagulation work, the smal. 
tive electrode is usually either a needle or small 
or tn electro-hemostasis, the tip of a hemos 











Coagulation 


COAGULATION ELECTRODES 











BALL ELECTRODES 





—S=——_ 


“ NEEDLE ELECTRODES 


STAINLESS STEEL POINTS 


J 






CuRVED LARYNGEAL 
COAGULATION ELECTRODE, 
FOR INDIRECT WORK UNDER MIRROR VISION. 













STRAIGHT LARYNGEAL 

COAGULATION ELECTRODE. 

FOR DIRECT WORK THROUGH Laryncoscope, 
ALSO FOR RECTAL COAGULATION. 

































Coagulation 


dispersion of the heating current is somewhat more complex 
than shown in the illustrati to the difference in 6l- 
ectrical resistance of diffe of tissue,but the same 
general principl hold good, viz:a meentration of current 
and heat in the mmediate vicinity of the smaller (active) 
electrode, sufficient to coagulate or cook the tissue. 
















Contrary to what one would assume to be the case, 
a heavy current for a short time will not coagulate as great 
amass of tis as will a lesser power over a longer per- 
dod of time. For a given area of electrode, a moderate a- 
mount of power applied for a few seconds will coagulate much 
deeper than will several times as much power for a corres= 
pondingly shorter period of time. 








Illustrating more ex- 
tensive coagulum when mod- 
erate current is applied for 
longer time. 


Coagulum around 
needle when heavy current is 
applied for short time. 


The reason for this is that with the lower current, 
the tissues in contact with the active electrode are not 
as rapidly dried out. They will secrete fluids which mein- 
tain a good electrical contact between the tissues and the 
electrode for a longer period of time, thereby permitting 


the current to be applied longer and coagulation carried qj 
to a greater depth. The heat generated will have time to 
disseminate into adjacent tissue. 7 






Using greater current, drying out of tissues in con- 
tact with the electrode will be so fast that a high resist- 
ance to the current flow is introduced, thereby reducing the 
current strength and limiting the depth to which coagulation 
can be carried. If the current is still applied superficial 
carbonization around the electrode will result, undesirab 
sparking will take place and the current flow still furt 
reduced. 





For these reasons, the results of coagulati 
largely upon the experience and judgment of the 
Likewise, what takes place at the active electrc 
determined by any simple set of ru : 
skill.of the operator,who lear 

act in the immediate vic. 5 






























Coagulation 
——— 


4 These cells wil}! not regenerate. The coagulum so formed ap 





: pears as a greyish white, dried out mass, which subsequent— 
ly sloughs away. The length of time required for the enting 
mass to slough depends on the amount of tissue destroyeq 


varying from a few hours in the case of light superficial ap 
plications to several days where large masses of tissue ane 
coagulated. When the destroyed mass has completely separa¢_ 
ed, dry healthy granular tissue appears below. 


Bone cannot be coagulated. Cartilage will coagulate, 
but will be extremely slow in healing. When working around 
bone, care should be used not to destroy the periosteum, If 
this 1s destroyed, necrosis with separation of sequestra for 
a long period of time will follow. When dealing with certain 
malignancies and it is necessary to destroy bone, as much ag 
possible should be removed with the ronguer to minimize the 
period of sequestration. 





COAGULATION WITH BIPOLAR ELECTRODES 





In recent years there hag 
been a steadily increas. 
ing use of the so-called 
bipolar coagulation elec- 
trodes. In these instru. 
ras ments there are two nee- 

CURRENT FLOWS dles or points,each con- 
BETWEEN NEEDLES ONLY. nected to one of the ter- 
TWO LEAD CONNECT TO minals on the coagulation 

SCBCULSTION:LNIT. machine. No indifferent 

ESAS ULUM. electrode is used as the 
two points are each, in 
effect ,active electrodes. 
Coagulation takes place 
only between and around 
NEEDLE PUNCTURES. the two needles. While 
made in a wide variety of 

designs, the tonsil and 

turbinate electrodes, as 

illustrated, are the ones most extensively used. 


















Only a small amount of power is required with bipolar 
electrodes as the current penetrates only the tissue ; 
betwoen the needles. Extreme care must be taken to avoid an 


excess of power so that arcing between the points or a break- 
down within the handle will not occur, 














Coagulation ™ 



































INDICATIONS 


Briefly, electro-coagulatior d des ti ffor 
means for hemostasis in ie Pachlntaageeat yp np ai 
essible mass of tissue. It is equally applica- 
r large or minute growths. he process is ab- 
urate, easily controlled and simple to apply. 








The heat,generated within the ti 
to dry out the tissue cells, resulting 
der the microscope a section of the tissue so treated will 
ow the cells to be shrunken and shrivelled and their nu- 
4 condensed,the whole presenting a mummified appearance. 


















PHOTOMICRO- 
GRAPH OF A Cat's LIVER 
after four seconds’ con- 
tact application of coagu~ 
lating current through @ 
loop electrode. The ab- 
sence of molecular disso- 
lution in the middle of the 
surface is due to the ad- 
hesion of this zone to the 
electrode. Radial pene~ 
tration of detectable his- 
tologic alteration is 2.8 
mm. The shrinkage of 
the coagulum has freed 
some of the altered cells 
into a lake of plasma 

underneath it.* 











* Reproduced by permission of the American Medical Association 





reated tissue presents a grey- 


ish white, dried out and shrivelled appearance. The necro- 
tic tissue eventually separates and the destroyed cells are 
replaced by connective tissue. Since this mode of cell de~ 
struction 1s associated with very 11 tle d 
ges in adjacent healthy cells ,there a, 

jarring 


Macroscopically the t: 






tissue as an end result. Sei 


Coagulation 





mented nevi, t 


anglectason, leukoplakias, war te, keratoses, 
The precancerou 


dermatoses, including the various forms o¢ 
matities,lupus vulgaris ang 
the skin and mucoug 


this method 
this me od. 






keratoses, papillomata, x-ray ¢ 
eorythomatosis, and other lestons 
membranes can be destroyed reedily 








of the le , bladder op 
“Ut1 such as cervical erg. 
any ac st malignancy 4¢ 
ud ands tors cating removal 


tion. 






nlized benign growtt 
rectumjminor gynecological c 
Sione and urethral 
not too extensive; 









by @lectro-congulation or desicc 





88 seal- 


iz 4 
In rior turbin- 





ent years many 





ing bleeders in major surgery, nemorrh 

ates, electro-congulation of tonsils, : ‘ ere novus ; 
etc., have attracted considerable atten Oo an 
tensively used, 


APPLICATIONS 


te 





the nique 
We will not attempt to describe 7) rf rhe! in de- 
y condition that might be encountered.The yap= 
, es selected to illuge 





tall for eve 
fous methods will be covered and cas 
trate the general procedure. | 





blemishes, depending on their nature, 
or not anesthesia is to be used 


Growths and 
size, location and whethe 
will be removed by one of three methods 








for limited su- 
5 in small nevi, 
small pedunculated war nall patches 
of leukoplakia, telangiectasis, small 
papillomata, etc. Power should be set 
to produce a spark about 1/16 in. longe 
is correct for the average case. 
power may be used on very small 
growths, or where it 1s desired to work 
slowly and limit the pain felt by the 
patient. 


he. Monopole r Des 
perficial de 

















sh with the active el- 
ectrode contacte uperficlally. Useful 
for destruction of growthe of moderate 
depth but of large area. Power required 
will vary, depending on the size of the 


electrode and depth of destruction de- 
sired, 


&. Deep Bipolar Coagulation with the elec- 
rote neerted into the tissue to any 
Het apie depthsused in destroying masa= 
ve growths. Power required de id 
size of needle : pee 


» depth inserted and a- 
mount of destruction required, 





2. Bipolar Coagul 





(22) 





trated. 


EXAMPLE A -- Small 
purely superficial 
blemishes such as 
patches of leuko- 
plakia, telangiec- 
tasis or x-ray der- 
matitis may be de- 
stroyed readily by 
monopolar desicca- 
tion without anes- 
thetic.Sparks about 
1/16" long are ap- 
plied intermittent- 
ly - in very short 
flashes - until the 
entire patch has 
been covered. The 
blanched and dried 
out appearance of 
the surface indi- 
cates superficial 
destruction. The 
dried -out tissues 
separate; a scab 


Example A 


Coegulation 


Typical examples of these different methods are illus- 





forms and healthy connective tissue grows below. 


EXAMPLE B -- Very 
small warts or 
nevi, or even 
larger growth 
they have : 
pedicle, 

removed by — 





. 


Coagulation 


XAMPLE destroyed p. > 
hs can also be 7 hae 
g - Small growt. to the growth 
“ tation Le oar Ps repre on 
a, ie cuperfiole! contact with by 
making f 


Fe 


Destroying sm 





th by contacting 
electrode 








tissue w 


The disadvantage of this method is that the action of 
the current is rapid, “considerable heat is generated and an 


anesthetic would ordinarily be necessary. 


EXAMPLE D - Larger growths are completely destroyed by 
Successive needle punctures, overlapping areas of the lesion 
being coagulated until 
its greyish, dried-out 
&ppearance indicates 
complete destruction, 
The coagulum msy then 
be allowed to Slough - 
it may be curetted away 
or looped out with the 
cutting current, Def- 
inite rules can not be 
given as to whether the 
mess should be removed 
or allowed to Slough 
hormally.This wil] de- 
pend on the size of the 
growth, its location, 
ete. If the coagulum 
is curetted or removed 
with the cutting 
rent, it is well 


y. treat 



























- Coagulation q 


The foregoing are merel 
y exemple 

may BO used pater g with ordinary Reeiotee we eS 
re ey ee ee technique and power setting re- 
quire uel case cannot be predetermined = 
rately. Only experience and familiarit: pane 
- 2 < y with the apparatus 

will enable the operator to correctly preset the 
ower. Meat 
riments are helpful in deciding on approximate yomee sere 











The same general principles a 
pply in removi: i= 
tshes and growths in any accessible ieontiene oe: Se 


For example, papillomata, fibromata and other benign 
-rowths on the vocal cords may be coagulated and allowed to 


slough. Perfect results without functional impairment have 
’ been secured. 


Bladder papillomas are removed through a cystoscope - 
by desiccation if small - by coagulation inthe case of larg- 
er growths. 


Urethral caruncles, chancroids which resist other 
forms of treatment, corneal ulcers, tabs of lymphoid tissue 
4 adhesions found around the mouth of the Eustachian Tube 
; be readily removed. Light desiccation of all red and e- 
ed areas is a highly satisfactory means of treating cer- 
al erosions. 








a 
r 
v. 


Again, it may be well to repeat that any accessible 
growth or mass of tissue can be easily and readily removed 
by these methods. 








ELEC TRO-HEMOSTASIS 


- ation hes proven ex- 

eee aa gs gees oe hemostasis in major 
tremely valuable ® fe reulanly seceul in those ope®attors 
eines be ra a Hee fair sized bleeders are encountered -~ 
eaere eet ate eats clips, hemostats or igen would 
age nal aoe ‘example, in thyroidectomies Ce ap- 
eine ths coagulation current te ee we pa oa 
eee rerners ae ee OF acti Ske (1) states that operg- 
siderable Pa done in which no ligatures whatever were 
Deed ctor than transfixing and ligating the upper poles, 
equally useful field in such 


n 
eee es ce mie: hysterectomies, removing fi- 


operations as nephrectomies, 
broid tumors, etc. ; 


In electro-hemostasis, bleeders can be roughly di- 
vided into three general classes:-~- 


i lly do 
ist - Very small vessels which usua 
noe biéed after clamp is removed. 


2nd - Small or moderate size vessels, 
which bleed after taking off clamp 
and require ligation. 


3rd - Larger vessels,which will still re- 
quire the customary ligation and 
for which electro-hemostasis is not 
recommended. 











Those of the first class can be sealed for certain 
by applying a mild current for a very short time -=- just a 
flash. This produces no more than a “pasting shut" action 
on the ends of vessel, with practically no coagulation or 
tissue destruction. : 


A large percentage of bleeder difficulties ar 
from vessels falling between the lst and 2nd class 
tions, vessels which may or may not bleed on rem 
clamp, but of which there are too 










and very 
oe et ay beerest that recommended f 
varyin, 5 
plied, without chalets whi. chewseiiai ieee 
have at the time. If set for. 
If set for class 2, leave 
for a class 2 vessel. Th 
course,a matter of ind 

the group 2 


By 

























tissue surrounding end 
né end of vessel, 
el, 


a1 










current 
is applied, and ott _ 

: 7 ‘ her s 
f coagulum formed. z EBCEORS 5 


rent 





the 





vhird group, which includes all vessels larg- 
2, electro-hemostasis is not recomm n 
on would perform the function equally well. is 
such vessels is not large enough to effect any ma- 
aving --in fact with large vessels ligation can 
more and sometimes less time than electro-hem- 
would not involve as mch tissue destruction. 
,» with large vessels, unless an extra large plug of 
lum is created, there is the possibility of post-opera- 
hemorrhage or premature separation or esbsorption of the 


-- contingencies which are quite remote in dealing 
2 or smaller vessels. 























There are some exceptional instances where the use 
etro-hemostasis may be justified in class 3 vessels -- 
when other methods would not be safe or satisfac- 
se will be described in detail later on. 






















illustrates 
od of apply- 
ent to clamp. 
ctive elec- 
ought in- 
u metallic 
with suitable 
n ofthe clampe 
foot switch is 
ad until you 
rve the desired 

of blanching 
mes immediate- 
urrounding end 
p. Current is 
turned off by 
sing foot switch. 
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Contact of electrode 9 = 7 
‘4 2 t a 
then os here SF: Fic. 6 Showing method of applying: electrode momentarily to arrest bleeding point: 


one can easily 
foot switeh all the time, or 
contacting electrode 
pressed while co 


t of standing on 
switch Ra 





Electro-Hemostasis 






not touch 
pread the 


a 











aly from tissues, / 
amount of traction when — 
only a mild hemostatic action 
er than class 1 Ee ie 
= vessel, 
to be formed around end of Ls 
used. Likewise, guard against Se xeoseivale 
i iss This wi a c 

into surrounding tissues. 1 Z 
large plug to form, with needless tissue ooo ee ea 
2 + y 1 cause an = 
current is not left on long enough, would cau Es ce 


should be 








tive seal. 


nder no circumstances should current be applied to 
| a clamp pein is laying loose on its side. For @ normal 
: eurrent application this would produce ineffective sealing, 
If time were increased until blanching is noted, you will 
also then find more or less coagulation of all other tissues 

in contact with clamp. 


For similar reasons, one should not attempt to seal 
the end of a vessel, with the vessel itself and probably a 
portion of the hemostat immersed in a pool of blood or fluid 
if this procedure can possibly be avoided. Sponge blood or 
fluids free from the field. Then coagulate before any more 
blood can seep in. 


Occasions may arise where it is impossible or at 
least very undesirable to clear away all blood or Pluids — 
before Coaguleting or sealing bleeders. C 
fen still be done, provided it is 
blood clot will rema 


than necessary, unde 
machine for g greate 


@ case by simply increasing the t 
is applied, and leaving the power setting 


1d produce ne: deep a 
Ons and 








Electro-Hemostasis 


gults- You cannot vary this by usin; y 
ing power proportionately and Seity “secniing tent, ramuttes ; 
reasons fo s are explained in detail ng best results. 

principles”. under heading "Gen- } 


¥ As 000128 ieee more proficient, there is the tempta- 
p to vse HOPS aU Greer ees oe 
ing is gained,as the difference in time in ehectaa aan 
would only be a small fraction of a second wo cases 





If the matter of power used is 

tremes, it is easily possible to Fee aes eae oe 
quickly that a cloud of steam would be formed, which would 
dilate end of vessel, tending to push its way back into the 
vessel, OF actually burst the end of vessel instead of seal- 
ing ite it Identically the same result can easily ensue, even 

with limited current-use, if an improper form of current is 
used for electro-hemostasis. The relatively undamped current 
nsed in electrical cutting (when variable dehydration effect 
not available) is not at all suited to hemostasis. 























COAGULATION OF LARGE BLEEDERS - We have encountered 
some few instances where in special cases it was vital that 
large vessel, or more often a group of large vessels, be 
ealed by electro-hemostasis rather than using ligation.Such 

are rare, but are met with in some brain surgery ®& 

& be encountered in some other fields. In that event, 
y recourse is to create an unusually large "plug" of 
around end of vessel. This cannot be as well done 
ne usual procedure. Here it is customary to use & small 
etrode, and applying this electrode directly to the tis- 
s for some distance beyond and surrounding the point at 

hn vessel is gripped by clamp, until the plug is formed. o 
t that, current is applied directly to clamp 4s in 


case of smaller vessels. 


It mst be remembered, however that when & wound is 
D eds wae mst be absorbed ff Hey 


closed up, all coa ated 
m ee Experience shows that rate of abouts 


a 
s 
























wound remains closed. 
tion of coagulum is about the same as one would expec 


dimiler mass of catgut ligature material. The coagulum 
maing in the wound as @ foreign vody Mag uae 
large amount is left in the wound, beyond the | 1 

tissues to absorb, sloughing will take } : aa 












































stopping oozing 







is oft 
very h 







when desicca- 

reised when using 
used in the 

losive gas. 














A DESICCATING SPARK 








HE ANESTHETIC 


The use of electro-surge 
pe anesthetics thet can eee ee limitations on 
that JOU ae ae ng in the presence of Bite remembered 
which cou Fai ; © or cause explosion of an thi cal sparks 
these character. stics. The choice of eee etics having 
thge with this fact clearly in mina ee Senne 


Electro-Surgery should never bi 7 
Sy snail sonsentnatlons of this zee ces Sones rte 
josions in the presence f 
explos of even the tiniest electrical 





In the past it has been the cust. 
use of ether anesthesia in Sonne TCR Riera is, 
However many electro-surgical operations have now Raane Fee 
formed under ether without serious accidents and in ae 
light of experience to date, we believe that ether is rea- 
sonably safe if the work is carefully done and every possi- 
ple precaution against ignition is taken. These precautions 
s d include separation of the operating field from the 
netist by means of drapes, continuous ventilation of 
erating room, spillage avoided,immediate removal of empty 
her cans, etc. 













2op 





It should also be remembered that ether administered 
the open drop method is more likely to ignite than when 
administered through a mask. Also, ether should never 
4 wnen there is any communication between the operat- 
ing field and the respiratory passages. 







inhalent anesthetics it may be said that ni- 
and chloroform are quite safe. Ether is reason- 
carefully used, and ethylene is absolutely in- 





For light work on the mucous membranes ,the topical ap- 
cation gene anesthetics as novocain,nupercaine ,butyn, 
are usually sufficient. 


Wnere a purely local anesthetic is used in 
with electro-surgery, it is best to 
ly into the operating field 
tion currents can be used 
flltrated with large 
should be in 





(Anesthetic - Cont.) 


dministering spinal 
With the present-day techniques of adm 1 E ee 
pratieaneent caudal, avertin, twilight sleep, te. the sur. 
geon has a wide choice from which a selection _can be made 
that will prove safe and satisfactory for use with electro- 


Surgical methods, 





THE INDIFFERENT ELECTRODE 





The indifferent elec- 
trode consists ofa plate 
of diathermy metal which 
is applied to some con- 
venient part of the body 
as close to the operat- 
ing field as possible, 
For example, it may be 
applied under the but- 
tocks or shoulders ,to the 
back of the neck, to the 
abdomen, the patient may 
sit on it or it may be 
bandaged to an arm op 
leg. 





It should be firmly 
The indifferent electrode may be held held in place either by 
Sirmly in place by using @ sand bag or an elastic bandage, sand 
an elastic bandage bag,or by having the pa- 
tient rest his shoulders 

or buttocks on it. 


The size of the indif- 
ferent electrode may be va- 
ried within certain limits, 
for all mejor electro- 





It should be rolled 
perfectly flat with 
the roller each time 
before using. If these 
precautions are ob- 
served,it will avoid 
sharp points or irreg- 
ularities inthe plate 
which might dig into 
the skin, causing @ 
concentration of cur= 
rent with the possi- 
bility of burning at 
that point. 








Ordinari 





growtk 


ntact. Ho 





heavy 


over a 
dry scar tis 








Poor or une 
electrode can cause 
by heavy hair, hard 
tacts only in spots 
Sharp points that d 
tion at that point 
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PRELIMINARY EXPERIMENTAL WORK 








— CUTTING 





SuLEeee eee cutting current 
sory with the conventional seal 
° ustom himself to ae eee ee 
current on and off with the 
arn to synchronize this with the 


He must become a 
e accust ° I 
otnadee tomed to the 










ing wtf 
r Le 


ane 
"feel" 
or rather the lack of "feel", f 
ts without that useful feeling Beato 


tives. 












Ves of He muse become accustomed to the 

oe F : incision,speed of cutting and the power 
n k machine. In order to learn what r 
ed under different conditions, it is sadvis 


imenting on a piece of at before using the ma- 
me 
pefo sing th 




















good sized piece of veal, or a heart, answers the 
t. Beef has too coarse a grain to compare proper— 
n tissues. Secure a piece of meat that has some 
rtilage, and some fascia on it in order to see 
the cutting current performs on these different 
If it is dried out, before using, it is well to 
meat so as to get its moisture content about the 
of live tissue. If desired, a moderate amount 
> saline water can be injected into the meat with 
yri . Tissues with a normal moisture content are 
harder to sever neatly than the more dry tissue in 

and we are aiming to have as close an approxima- 
tual conditions as possible. 











fter the meat tests are completed it is further ad- 
conditions permit, to either see work being 
cases by an experienced operator, or to carry 
s yourself on animals. Work on dead meat, 
has been moistened,is not entirely comparable 
ve tissues, as jin the latter you have a high- 
a greater amount of moisture, a8 well as the 
to alter the conditions. 





f diather~ 
e piece of mest directly on a plate o 
y apts as the andifferent electrode. Se 
Late to the "patient" Serger on machine. Tf e-elghth 
metal is bent over for a distance 
of an inch and then pressed flat this will none aes Bae 
place and keep it from pulling off the edges Conte ins = 
‘rode handle to the active terminal. Use ® ou! 



















Experimental Cutting 










atly in con 
, similtan 





Now place 
tact with some of 
turn on curr 
trode through the 
aS you would if cutt 
you have the machin 
passes throu; the t es with ¢ 
The current should be turned off 
instant that the electrode emerges 
end of the cut. 




















the same 
at the 








from the ¢t 

















1. GONTACT ELECTRODE 2. TURN ON CURRENT 3.TURN CURRENT 
BEFORE CURRENT 15 & SIMULTANEOUSLY BEFORE ELEcTRi 
TURNED ON. START MOVING 1S WITHDRAWN. 

ELECTRODE. 


if the current is left on too long, there will be a 
Smell arc drawn out from the end of the electrode as it leaves 
the tissue, which is preferably to be avoided.To secure best 
results,the operator should become accustomed to proper syn- 
chronizing, i.e., turning on the current with the beginning 
of the incision and turning off the current exactly at the 
end of the cut. 





thrown on before the operator is 
ade through the tissues, a flash 


Tf the current 
ready to move the cutting 





Will take place before h begins moving the electrode and 
there will be 2 wider depth of dehydration at the start of 
the incision. Usually this will not hurt but it is best to 
dearn how to make a perfect job 


Try the same thing over but this time set your 
Zz power 
at a age Herth of the total and if ae have 
& of mest you can make an 4 
in depth.avot ithe eine 





Experimental Cutt : 


electrode in contact with the 
<a ob the electrode, 
a 


ping 


e 







re length of the cutting edge of the cut 
gel fresh portion of the ae 


i 
pore rs peel You will n cs oe 
ther fails to cu entirely and simpl. bu: 
a A octet or else that there will te me inte 


a time interval 

“et when it first cooks the tissues and thereafter Seen 
ea -- only after an appreciable wi has been 
¢ ou presenting a lower resist- 
e00ke so that the electrode can begin to cut, These exper- 
ance » are suggested in order for you to visualize a very in- 
iments feature in connection with the manipulation of the 
portan de. Many surgeons are accustomed when using an ordinary 
engOtr” to lay the entire cutting edge of the scalpel direct- 
Bee E ne tissue and then press 

y 


down and draw the scalpel 
acrosSe 


t 
8 


i done with the electric scalpel you will ob- 

me cheater eee cases just as previously demonstrated 

ee a eee of meat, that is, it will only begin to cut with 

en! the ity or might not cut at all, and will cause oo 

Ee ekson of tissue throughout the full length of contact. 
coagl 





£ THIS WITH 
START YOUR CUT LIKE as 
ELECT 5 NTACT- 
Fc RODE IN CONTAC 2 co 







WITH TISSUE. 











ision 
rt your ine. 
You should learn, therefore, to ster. YOr. tissues 


on! 
with only the tip id electrode, ‘ihrough toe ee o 
we yon net, oo tne eenene ae te turning on 
Zeni of the outting electrode with #6 "itoaing on 
tent. This feature of syachronee eae 
the current and of properly z of th 








Now try 
ge and y 
try 

€@ amount of power \ 
electrode on cartilage and 
quite g t t 




















good deal better t 
type of structure. 


Now select an area of tis 
fatty tissue incorporated y h it. 
fatty you will notice the cutting 
Now select a considerable thickne 
deep cut through it. You will no 
through or if it does so at all, 
ing out" of the fatty tissue or @ carboniza 
tissue,which would prove very objectionable on a actual 
as it would lead to a degeneration of the fatty tissue, 
considerable difficulty in healing would be experienced, 
best way of cutting through heavy fat is to use a moderat 
emiount of power -- make veral very shallow cuts, an eig h 
of an inch or less deep make the incisions very rapidly - 
allow a short time interval between each incision -- maintain 
traction on the wound edges. This will keep heating of the 
fatty tissue at a minimum and will prevent undesirable "boil- 
ing out", 














the fi 










If the piece of meat has some fascia on it,try strip- 
ping off the fascia without involvement of too much of the 
underlying tissue, For this the small flat blade works best 
and it should be done with a low amount of power. Make thin 
cuts of from one-sixteenth to one-eighth inch or so in depth, 








Experimental Cutting 










ga Loop 
loping" 
ue of va- 
7 a medium 
out half 
ou will 
ut bits 
Gestred 
impor- 
ot place 
loop in 
























he cur- 
a small 
ight— 
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ined depth after cutting starts. If 

contacted with the tissue before the 
il start to coagulate and then will 

will cut very slowly at first. 





the loops require considerable pow- 
u is considerable dehydration 
loops being made of rel- 
1t even a small section, 
incision of considerable 
in contact with the tissue. 


















ents, using different elec- 
s% until you feel that you 
secured under various conditions 
u have mastered the synchronous 
operating electrode -- 
-- and until you are 
of operating with the va- 


lowing these preliminary meat experiments poe oak | 
nat continue your experiments on live an- 
should be done before any major operative 
power setting denydration effect, 
in working on jive tissue you are 
x od wi ¥ ual problem of hemostasis--the effects 
+ 3 e modified by the blood stream ~~ the mone 

oe and smoothly 68 4t does on dea 










aria 
wise 


rp machine is equipped wit 
« éengareation, experiment 
: ne aifferent settings 

on meet with a scalpel 
ssrrs varying depths 


mt. 








EXPERIMENTAL COAGULATION 





Use the same test plece of meat for experimenting with 
the coagulation and desiccation current. As previously pointed 
out, there are too many variables to permit any simple set of 
rules for power settings and for th unfamiliar with electro- 
coagulation and desiccation these will need be worked out ex- 
perimentally as outlined in the following. 








For the first test the large, straight 
needle should be used. Use a fairly heavy pow 
yout half the total. Plunge the needle into the meat to 
th of about a half inch, Then turn on the current until 
ight ring of blanched tissue appears on the surface of the 
eat surrounding the needle. With this power setting,this will 
place in probably two or three seconds, Do not allow the 
t to remain on until pronounced sparking takes place at 
active electrode. This is undesirable. 












Turn off curren 





















Zt ent and withdraw the needle.Cut a section 
ae ee ae fee uipart and examine the tissue changes that 
Have taken place sround the needle p 

2 pe earphals © puncture. You will find a 


: nsive mass of coagulum Surrounding and extendin 
gee peeen ot needle insertion as illustrated above. The 
Seed Ta Seay oereen the coagulum and unaffected tissue 


Next try applying a small amount 

of current for a fair- 
Rar time, aeeet to a low power,say one fifth to one fourth 
ry total. ee ie aAaoee the needle in to the Same depth, turn 
{ the curre: Tsp apply it until you see the ring of blanched 
3 aPound Sette to ist art peusize considerable time, 

from onds w 
Meat and examine the result B Ente 30s pestis aa 








Experimental Coegulation 





will find a mch m 
farther away om t 
con 


iore extensive mass of coag- 
idenetiie coe the needle on t * tebe & 
Py: fe bly greater depth 

e19. You will also fina Tne 


n th c x 
1 the coagulum and the unaffected 















ine of 
tissues 





phd ea it is apparent thet 
troying extensiv 8 ra 
airly heavy power ronal pee 
several times, close together “or; second,using 
{tof power applied for a considerabie length of 
1 will require fewer needle punctures ,farther apart 
the first 1s probably the better choice,es the depth 
ction beyond the needle point is less, you can m 
ately control the amount of coagulum created,and 
smallere ae 




























The power settings to use on actual cases can 
1ed iefinitely by trial. As a rule, somewhat 
{red for working on live tissue than on meat. 





| ert different sizes of needles to various depths, 
| srying the amount of power and noting the time required to 
| ce e ring of blanched tissue around the needle. With 
experiments , and careful examination of the sections,you 
soon arrive at a very good idea of the amount of coagulum 
d by various amounts of power at different depths of 
insertions, in different periods of time. 
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ball { 

ection try brushing © 
times until 8 | 
at severs® © yidenced bY f 


Try very 


For purely superficia® es 
trode over the surface 0 “4 

arge ares 18 covered end dried Senne 
ing. Section and note depth of pe 
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© amount of power and eed 


ra 
tio 


be required 


on ma 
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Try destroyi 









Hook a cur electrode tab 
low power setting, turn on t rrent i 
the entire tab is dried out and t 
Then try desiccation, allowing a 
play from the end of the electrode ont 
an actual contact. This will dry out tk layers of 
tissue. The depth of destruction can be var mafew thou- 
sandths of an inch up to one eighth inch or x depending on 


the power used and the time it is applied. 


Next experiment with el ctro-hemosta- 
sis by the "Clamp anc Coagulate"meth- 
» od. 





Use a medium power setting. Grasp a 
small bit of tissue with a pair of 
forceps, touch the active electrode 
to the handle of the forceps,and turn 
on the current for a flash or two. If 
current is left on long enough there 
will be a blanching of the tissues in 
a small zone around the tip of the 
forceps and it is this small "plug" of 
Coagulum which, in an actual opera- 
tion, seals off bleeding points, Try 
using different sized forceps and 
picking up different amounts of tis- 
sue. If only a small bit of tissue is 
picked up it will be blanched by the 
current in a very short time - not 
over a second or two. The more tissue 
picked up, the longer time is required with a given power set- 
ting to create the "plug" of coagulum, 





Be very careful not to leave current on too long as 
this will cause undesirable sparking and Carbonizing of the 
tissues and, in an actual operation, if current is left on too 
long or if too much power is used, steam may be caused in the 
Blood vessel, again rupturing it instead of sealing it off. 


In using this technique for sealing bleeders the opera- 
tor need not be concerned about the current passing up the for- 
ceps and into the operator, as with the indifferent electrode 
connected adirect path ig provided for the current and it will 


travel down the forceps through the tissue to the indifferent 
@lectrode rather than the other way around, 











ConcLuston 


That electro-surgery occu 

: pies a place 

wale tn present-day *utgacal preceoures, can net 
4 . su 

demonstrated. tility has been thoroughly 


In such fields as the removal of 

intra - 
tumors, transurethral prostatic Ronectton eran 
tra-pleural pneumolysis it has opened many new 
and startling surgical possibilities. 


The results secured in the surgery of neoplastic 
lesions, in breast amputations, cervical coniza- 
tion and thoracoplasties seemingly justify its 
wide adoption in these operations. 


What the future will develop can not be foretold, 
but one may anticipate better methods of attack- 
ing deep-lying lesions as in the rectum,bronchus, 
etce No doubt, as the pioneers continue their 
work many new and novel procedures will appear. 


On our part, we will continue to design and manu- 
facture equipment that will serve the surgeon ad- 
equately -- completely -- unfailingly. 


The high standards of design, construction and 
performance established by the Original Bovie are 
maintained in the three current models described 
in the following pages+ 








THE IMPROVED DAVIS-BOVIE 
ELECTRO-SURGICAL UNIT 


THE MOST 
* POWERFUL 


* FLEXIBLE 
* COMPLETE 


ELECTRO-SURGICAL UNIT 
AVAILABLE TODAY! 


COVERS THE 
ENTIRE 
ELECTRO-SURGICAL FIELD 





CONSISTS OF 
TWO é6vnite MACHINES 
IN ONE 





generates a powerful cuttin, current - right half erates 
: 1 current, Both are simply and inst; 3 fn pe 
double-treadie foot’ owitch, 





istantly controlled through means of a 





hemostasis, 
th different char- 


me, there ia cutting curs 
ean be accurately controlled ite full 
‘inute currents needed in treeting detachments of 





INTERMEDIATE BOVIE 
eLECTRO-SURGICAL UNIT | 


Intermediate in Sizo 
Intermediate in Completeness 


Intermediate in Price 


4 and 













and reliability. 
cal excellence 


who want a semi-portable unit for 
. + or for the hospitsl where 
the installation of a larger 














ITAL OR CLINIC 





Units by leading hospitals and 
urance of complete satisfa 
waited for a powerful, de- 














SEND TODAY FOR LITERATURE 
NO OBLIGATION 

New Intermediate Bovie in all-stecl 

cabinet finished in chip-resisting, 


‘easily cleaned, baked-on Ivory Enamel 
with Chrome trim. 


PORTABLE BOVIE 
ELECTRO-SURGICAL UNIT ; 


FOR USE IN THE OFFICE... 
AND TO CARRY TO HOSPITAL 





Built to the same exacting standards as the Larger Hospital Bovies,this new 
Portable Model fills a distinct need for 8 compact unit that can be readily 
transported « S fan inexpensive office unit + + + 85 & secondery oF 


8 
standby" unit for hospital service. 
Used in the office for desicostion of nevi or blemishes 
ing of inferior turbinates» 


or coagulation, shrink: 
Shorting boils, coagulating hemorrhoids, tak: 
tion, coagulating urethral caruncles, inc’ 


abscesses, etce 






cervical ooniztion 
ation of tonsils, 









lospitel for prostatic resection electro-hemostasse, ¢ 
pete fesbrrhoide tomies, excision of ‘aniignancien, masoive 
tion, ete. 


EXTREMELY SIMPLE 10 OPERATE 








q Eas| Te OT OM 
= &? CHROME STAND 


a 








All Bovie Units have certain com 


tics. 








Each model generates two distinct currents. 


1-Cutting Current 


The slightly damped, cutting current by volatiliza- 
tion of cells just ahead of the electrode, severs tissue as 
rapidly as the sharpest scalpel and, while cutting, dehy- 
drates or coagulates a thin layer of cells on the wound 
edges. This action shrivels and occludes the ends of 
smaller blood vessels; bleeding and oozing from these 
sources is inhibited, in some cases actual "bloodless cutting” 
being possible. This marked reduction in hemorrhage is 
the primary reason for the use of electro-cutting and 
Fepresents its principal advantage over orthodox methods. 


All have proper current characteristics and more 
than enough power for any electro-surgical work, 


ing Prostatic Resection, 


All incorporate certai: 


All are thoroughly time-tried, 


n patented basic principles 
Which result in unfailingly satisfactory operation under 
the most difficult conditions, 


2-Coagulation Current 


tie 


The higher voltage, highly damped coagulation cur- 
rent (quite different from the cutting current) has no 
cutting qualities, but has the proper voltage and wave 
form for desiccation or dehydration of tissue cells and is 
used for control of bleeding in prostatic resection, for 
electro-hemostasis by the clamp and coagulation method, 
for destruction of large or small masses of tissue by desic- 


cation or coagulation, and other applications, 


ineclud- 





proven machines, 


‘with records of thousands of successful operations at the 
hands of hundreds of different surgeons. 


Neuro, 


That Bovie Units have been chosen by thousands 
Thoracic, 

=~ that they have been se 
dons throughout the 





Urologic and General sur- 
lected by hundreds of lead- 






je Blectrosurgical Units are 
The ervance of safe ang sold only for us 
5 erwise there re pos 





lished meai, physicians 
cI Py mS and sur- 
sibilities of ; Fats Practices is essential to their 
10N or operators. 


possible either from the 


or from the active electrog, 
ot in use. 


F HIGH FREQUE! 
OF HIG QUENCY SKIN BURNS 


indifferent 


el 
le if at Sotrode 


(3f Smpropert, a 
is Properly prepered and ap- 
S carelessly handled or laid on the matasue 


tient's skin. The plate should id fli i 
; f i t 
jarities or sharp points will cause concentration wr ae 
nsure good contact, the plate ana Patient's skin shoula have 
peavy S08D eae oe K-Y Jelly and, under no Circumstances, should the plate be ap- 
jed over hair or hard soan tissues. Hair and Scar tissue are non-conducting and may 
ae concentration of current at other Points under the electrode. 





before using (wrinkles, 
mt and probable burns). 
e@ & generous applicatim 





When not in use, the chuck handle and active electrod 
sable instrument rack attached to the machine becaus. 
born may result if footswitch is depressed. 


© should be placed on the sterili- 
@, if laid on top of patient, a 


PREVENTION OF BURNS RESULTING FROM ACCIDENTAL IGNITION OF INFLAMMABLE FLUIDS 
pole —_—_=S= —e ee eae 


When an inflammable fluid (such as alcohol) is used to cleanse the field preparatory to 
surgery, it is well to remember that there is possibility of igniting any reel is 
aid by a spark from the electrode. When inflammable fluids or solvents are used, Bene! 
sufficient time for complete evaporation and be sure that dressings, coverings, o 

ing, ete., surrounding the field are not saturated with the liquid. 


PREVENTION OF EXPLOSION FROM IGNITION OF INFLAMMABLE INHALANT ANAESTHETICS 


& 4 esthet- 
te an of an eletrovurgioal mahine sagone gone 2ntitios © 9 SUS Scat 
3 2 d. Choice of anaesthes: 4 s5e5+ 
ace ct ue See electrical sparks in the presence of explosive ge 


losive in small 
me and vinyl ether, are 50 ont OT while dan- 
Same gasses, such as othylanes ee used with electro-surgery. Bee by the 
smesntrations that they should DEVE tions, can be used with separated from the oper- 
gerous in the absence of prope Beeaa and the anaesthetist are Se aeatliateee and care 

‘ "closed method" if the patient oe operating room is contimioul ly oe. 
cing field by ae oe oo ‘to immediately remove empty ° aan 
eK that all comma air iemagern S ee? ae 
fieiigsld be recognized, of OOM used with oxyeen. Tic” and chloroform are weeds 

ir 5 

peg ond 90 gafe” gasses 86 be used when there is 





REPRINTS & TECHNICAL DATA 
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